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THREE YEARS IN THE MAKING, 
IT’S A TECHNOLOGICAL BREAKTHROUGH, 
AN ENGINEERING MARVEL. 
AND THAT CAR’S NO SLOUCH, EITHER. 


E ngéineers are, generally speaking, 


very discriminating. Which is just 


one of the critical factors we took into 


account when designing the newest line of 
MultiSyne® monitors. NEC is proud to | 
introduce the MultiSyne XP Series. 


Featuring superior screen perlor- : 


MultiSyne XP Series 


Flat square CRT, .28mm dot pitch, 
ACCESS. bus. Plug and Play, 
Digital on-screen controls, AecuColor® 
Energy Star, MPR-II, NUTEK, 
Compatible with PC, Mae and 
Sun Workstations 
Max Refresh: 160Hz 


Three-year limited warranty 


————_“ 
XP15 
15” CRT, 13.8” viewable image size 
Max Res: 1280 x 1024 non-interlaced 
—_]— 
XP17 
17” CRT, 15.6” viewable image size 
Max Res: 1600 x 1200 non-interlaced 
——_.- 
XP21 
21” CRT, 19.8” viewable image size 
Max Res: 1600 x 1200 non-interlaced 


color temperature. We're also the first to offer 


ACCESS. bus technology in monitors, the 


industry standard for connecting peripherals. 


mance, they’re the 


You can now simplify 


Color Gain 


cabling by connecting 
ACCESS. bus compatible 


peripherals through the 


monitor** itself. 


Image Manager soltware lets you use 


ACCESS. bus technology to control sereen 


first series available image from your keyboard and mouse. 


with Microsoft® Plug 
and Play compatibility, 
eliminating your con- 
figuration headaches 
while optimizing 


performance? Our 


On-Screen Manager, OSM," dives you 


control of everything from screen geometry to 


MonitorManaéger™ 
soltware dives you optimum command of 
color, plus power management, resolution 
switching (for Macintosh®), and image control. 


For details, call 1-800-NEC-INFO. 


For details sent to SEE, HEAR 


AND FEEL THE 
DIFFERENCE.” 


NEC 


your fax, call 1-800- 


366-0476. And ask 


for document 9701. 


* When used with Plug and Play compatible hardware and Microsoft Windows™ 4.X. 
** Requires use of ACCESS. bus adapter, sonable separately from NEC, or any ACCESS. bus compatible computer. 


Sports car modeled in AutoCAD with AutoSurl. Car and scene (inset) rendered in AutoVision by Yann Bertaud of Autodesk Marketing Support. All images composited in Adobe PhotoShop. 


MultiSyne and AceuColor are registered trademarks and OSM and MonitorManager are trademarks of NEC Technologies, Ine. Other trademarks are property of their respective owners, ©1994 NEC Technologies, Ine. 
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SPEED -TO-MARKET 


HAMILTON BEACH/PROCTOR-SILEX, INC. SPEEDS 
TIME-TO-MARKET WITH I-DEAS MASTER SERIES" 
ON HEWLETT-PACKARD WORKSTATIONS 


Success in the consumer and commercial appliances business depends not 
only on product quality, performance, and reliability. Time-to-market 
is absolutely critical. 

That’s why a leading manufacturer of toasters, blenders, coffeemakers, 
and food processors relies on I-DEAS Master Series” CAE/CAD/CAM 
software from SDRC and workstations from Hewlett-Packard. 

“Every day that we’re late with a product, we’re missing an opportunity 
for sales,” notes Greg Salyers, Manager of Design Engineering at Hamilton 
Beach/Proctor-Silex, Inc. “We saw the acquisition of I-DEAS and HP as a 
strategic move to help us remain competitive.” 

Designer Mark Romandy 
says that I-DEAS was chosen 
“Because we needed a 3D 
modeling package that would 
help us rapidly develop 
products and speed up our time- 
to-market. Our expectations 
have been met. Most of our 


products have been delivered on 


mm stime or ahead of schedule.” 


“HP is positioned financially and technically as the leader in the 
market,” Salyers said. “We wanted an open system hardware platform that 
would support our existing systems as well as our future direction, and we 
felt that HP was the right choice for our needs. 

“Today, hardware and software are no longer an issue. Now, we’re 


concentrating on how we design and develop products.” 


I-DEAS Master 


ae . To find out more about I-DEAS Master Series, call 1-800-848-7372. 
To find out more about Hewlett-Packard Company, call 1-800-637-7740 in 
the U.S. or 1-800-387-3867 in Canada. 
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26 The Allure of Pretty Pictures -+++sccecccecccccccccecs 


As solid modeling becomes more widely used in engineering circles and Vv 
rendering technology drops in price, the mechanical engineering community | 
begins to see the value in using “pretty pictures’ as a communications 
medium. * By Caren Potter 


$1 Special CAD/CAM Supplement: 
3D Digitizing for Engineering 


This three-part supplement looks at the increasing role of 3D digitizing in 
engineering. Significant technological improvements make 3D digitizing 
more viable than ever in engineering, with the potential to increase 
productivity and reduce costs when integrated into the CAD/CAM process. 
Features cover technological developments, product selection, user 
applications, and advice from vendors and industry experts. 


56 Anatomy of an Animations >cccccccccccccccep 


Technical hurdles, time constraints, and high costs are often cited as 
obstacles to the generation of more sophisticated 3D characters. To 
find out which obstacles are real and which are perceived, this 
computer artist created a comic-art character from scratch, starting 
with a 2D pencil sketch and ending with a fully articulated, 3D figure. 
° By Tony Simerman 


ri 46 Interactivity Goes Big Screen 


NYC-based Interfilm brings new meaning to the term interactive as its all- 
digital, big-screen films come to theaters nationwide. For these movies, 
the audience determines how the branching plot will develop by voting via 
color-coded pistol grips. * By Donna Coco 
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Editor’s Note 4 
fot 
Spotlight: News & Products I 
Tech Watch ¢ Viewing 3D images in 3D 19 


e Science museums connect to classrooms via the Web 
¢ Proposed disk standard promises to boost storage 


capacity 
Portfolio ¢ Special effects add drama to the commercial art of 54 
Scott Novasic 
User Focus ¢ The special effects of NBC’s Earth 2 59 
¢ Using VR to sell medical equipment 
User Snapshots 60 
Model Shop ¢ How to model with metaballs 67 
e Autodesk's AutoCAD 13 71 


Computer artist Andrew Rodriquez Reviews 
created this image of a bicycle de- 
railleur using Autodesk's 3D Studio. 


¢ Allen Communication’s Quest 5.0 
¢ MetroGrafx’s Motion Master Volumes I&II 


He won first place in Autodesk’s Product Guide *A guide to CD-ROM drives 76 
1994 International Image and Anima- Products ¢/ arge-format, color inkjet plotters 79 
tion Contest, the “still, rendered Resources & Events 83 & 84 


image, mechanical’ category. 
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SGI's Stunning Acquisition 


Or all the company mergers and acquisitions we've seen over the years, none carried 
the wallop of surprise as did Silicon Graphics’ announcement last month that it was 
acquiring Alias Research and Wavefront Technologies in a $500 million stock swap 
deal. This is an announcement that, in one fell swoop, completely changes the 
landscape of the animation market. 

The primary reason SGI has given for the acquisition is that it wants to be in a 
better position to become the leading toolmaker to the exploding digital entertainment 
market. “We believe it’s the fastest growing computer market by far,” says SGI’s CEO Ed 
McCracken. As the market grows, he says, there'll be a massive retooling among 
entertainment providers as they prepare themselves for a digital future. By acquiring 
Wavefront and Alias, McCracken says SGI will be better able to provide the kind of 
quality tools and complete system support this market will demand. 

Now there are some who aren't so sure about this. Our own contributing editor 
Evan Hirsch, for example, isn't convinced that product quality will be well served now 
that the two largest animation software vendors in the market are no longer in 
competition with one another. And, given last year’s acquisition of Softimage by 
Microsoft, he'll also tell you he’s not particularly comfortable seeing animation 
technology pass out of the hands of the pioneering artists and into the hands of the 
“suits” in the big business world. 

But after weighing all the factors, I’m more inclined to see this deal as a good thing. 
Yes, the players have changed, but the competition, I think, is still there. Instead of 
Alias, Softimage, Wavefront, and TDI banging heads, it'll be Microsoft and SGI. And in 
going up against Microsoft, the team of SGI, Alias, and Wavefront will certainly be 
stronger as a single entity than as individuals. 

At the same time, Microsoft and SGI will both face growing competition from the 
increasingly sophisticated PC-based products as well as from Apple, which, not 
insignificantly, just announced QuickDraw 3D, a system-level standard for handling 3D 
images. With that kind of pressure from the low-end, the guys on the high-end just 
can't afford to get too comfortable. 

Further, the acquisition should also ensure the success of SGI’s Keystone initiative, 
and will certainly help speed its development. That, too, has to be a good thing, as it will 
promote interoperability among diverse animation systems. Finally, I think it’s a good 
sign that SGI is saying it has no plans to start eliminating redundant products from the 
product lines of the two former rivals. Instead, the plan seems to call for a slow, gradual 
merging of the product lines, a merging that ideally would combine the best of both 
without leaving any users stranded on obsolete platforms. 

Of course, there’s a downside to everything, and in this case, there are two groups 
who seem ill-served by this acquisition. The first is the other Unix workstation vendors, 
who now appear to be effectively locked out of this market. The other group is the 
second-tier of high-end software vendors, such as Side Effects Software, Vertigo, 
ElectroGIG, and Del-Ray Graphics. In this battle of the giants, they’re now all without 
champions. That has to be scary. 

At the moment, all are putting on a brave face, saying this merger provides them 
with new opportunities for growth. Even SGI, itself, is going out of its way to insist it will 
continue to support its ISDs in the same open and unbiased manner it always has. 
Perhaps, in the end, these vendors will thrive. If they can keep themselves unique, and 
maybe make themselves available on more platforms, they just may make it. But right 
now, they're the ones that seem most at risk, and we can only keep our fingers crossed 
that they'll find a way to survive. 


Se a comes 


Stephen M. Porter 
Editor 
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Price is no hurdle. 


$2,395. 


Introducing the 
HP DesignJet 220 
inkjet plotter. 


Now, for just $2,395, you can make the 
leap to a large-format monochrome 
plotter from Hewlett-Packard. The 
HP DesignJet 220. It gives you D-sized 
plots in under three minutes. 


600-dpi-quality crispness. And, with 
the addition of optional legs, the 
HP DesignJet 220 converts from a 
desktop to a free-standing plotter. 


If you require larger plots, you may 
consider the E-size HP DesignJet 220. 
Only $3,195. 


For an output sample, or the name 
of your local HP demo dealer, call: 


1-800-851-1170, Ext. 8875. 
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HEWLETT® 
PACKARD 


Suggested U.S. list prices. Price does not include optional legs and bin. UG/Photo plot courtesy of EDS Unigraphics. ©1995 Hewlett-Packard Company PE12428 


Introducing 3D Studio’ Release 4. Dont get us wrong, with all its enhance- 
ments, like inverse kinematics and fast preview rendering, 3D Studio could plaster this 
page with mind-blowing visuals. But features are only half the story. The other half 
is the fact that more plug-ins are coming out for it faster (about one a week) than for 


any other animation software. From the top names like Pennello™ from Xaos Tools, 


nges ever 
five days. 


Kais Power Tools® from HSC Software, and dozens of powerful effects by Schreiber Instruments. Which 
means you'll not only be doing things typically reserved for high-end workstations today, you'll be doing the 
hottest things in this magazine tomorrow. By the way, since a flat, static page is no way to demonstrate the 
power and flexibility of 3D Studio software for the PC, here’s a suggestion. Get a Free Video =F 
3D Studio plug-in guide and the name of your nearest Authorized Autodesk Multimedia Dealer by calling 


1-800-879-4233* and asking for VideoPak M205. Of course, if you were A d k 
to call your dealer and upgrade now, you'd find that very convincing, too. J L \uto es 


*Outside the U.S. and Canada, fax us at 1-415-491-8311. 
© Copyright 1994 Autodesk, Inc. All rights reserved. Autodesk, the Autodesk logo, and 3D Studio are registered trademarks of Autodesk, Inc. All other product and company names are trademarks of their respective holders. 
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Special Offer 


Computer Graphics Worlds 


CAD/CAM/CAE Special 
Report: Technology In 
Transition 


k inok at ‘the fecha” 

_ organizational, and cahural 
challenges users face as they 
evaluate and implement new - 
CAD/CAM/CAE systems. 


Tightening the Link 

= Between Design and 
Analysis Users, vendors, and 
industry experts discuss the 
productivity advantages of 
creating a tighter integration 
between design and analysis 

functions. 


a Challenge of CAD 
Data Management 

An in-depth exploration of the 
enormity of the CAD data 
management problem, complete 
with advice from industry 
experts. 


Price: $24.95 
(includes all 3 in one 
comprehensive report) 


To order, please call 
(603) 891-9157 


Note: quantities are limited, 
so order today! 


‘I was disappointed by CGW’s failure 
to mention the two animation 
platforms I own and use..." 


You Missed My Favorite Products 

As a PC animator, I was interested in your 
article about modeling and animation on 
the PC (November 1994). However, after 
reading the article, I was disappointed by 
CGW's failure to mention the two anima- 
tion platforms I own and use, both of 
which are very capable systems. One is 
Realsoft's Real3D, which has a set of fea- 
tures that just cannot be matched by 
most, if not all, of the other platforms 
mentioned. It’s an exceedingly powerful 
animation system, I’ve found. The second 
is NewTek’'s Lightwave 3D, which is 
scheduled to be released for the PC in the 
first quarter of ‘95 and which is currently 
available in standalone and Toaster-bun- 
dled versions on the Amiga platform. 


Joel Erickson 
jerickso@vogon.islandnet.com 


Obviously the challenge we face whenever 
we try and do a story that compares com- 
peting products is narrowing down the list 
of products to a manageable size. Though 
the software packages we chose to look at 
in November were clear leaders in the 
market place, by no means was their selec- 
tion meant to indicate that they were the 
only quality products available. Sorry your 
favorites didn't make the cut. Maybe next 
time.—Editor 


Loved That July Issue 

I wish to express my appreciation for 
your fine magazine. I have been a free- 
lance cartoonist for several years, but 
have only recently been attracted to the 
wonders of computer possibilities. Your 
July 1994 issue is a collector's edition in 
my opinion. The section entitled ‘Anima- 
tion Special Report’ was excellent! My fa- 
vorite part was on the Disney CAPS sys- 
tem. I have read it several times. Your 
publication is the only source I have seen 
that has given me hope that I can some- 


day be able to animate my cartoons on 
my Macintosh. As a consumer, most of 
what I read on the subject is blind hype. 
Your article, "A Difficult Tool Requires 
Skilled Masters’, 
was the most frank and accurate piece of 


also from the July issue, 


information I have read to date as an as- 
piring animator. I thank you for helping 
me to focus on what lies ahead as I strive 
to learn the art. 


John E. Miller 
Makawao, HI 


Corrections 

@ Alaris Corp., whose Tropix product 
was announced in the December issue, 
has changed its name to Alaras Corp. 


@ Two images that ran in our January ar- 
ticle “Photo Finishes’ were incorrectly 
credited to the Thomas A. Schutz Co. In 
fact, the watch was created by Timex, and 
the Walkman was created by Sony. Both 
models were created using Alias software. 


@ Epson Portland was incorrectly listed 
as a vendor in the vendor listing of the 
“Photo Finishes” story in January. The 
proper contact for info on Epson printers 
is Epson America, Torrance, California, 
800-338-2349. 
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Can a desktop computer 


really cut the mustard? 


OK, so it’s not an everyday question. Unless, 


of course, you're Rick Capps and run the studio for 
Leo Burnett. Then you ask it regularly. And choose 
your PCs carefully. Because not only are scores of 
art directors and production managers breathing 


down your neck; scores of competitors are, too. 


That’s why Rick chooses Power Macintosh” 


He knows that built-in ColorSync’” technology 


makes color matching quick. Easy. And accurate. 


He knows that accelerated software helps Power 
Mac” rival the power of a Scitex Blaze. (At about 
one-tenth the cost.) And he knows that a Power 


Mac 8100/110 runs graphics programs up to 92% 


faster than the fastest Pentium PC you can buy: 


All of which is to say that Power Macintosh 


helps keep production costs down. Productivity up. 


The jobs rolling through. And the art directors 


happy. (Now, that’s some thick mustard, indeed.) 


7 3 igkeceone See 
‘Capps Studio: ‘Ltd? 
Art Studio for: Leo’ Bumot 


Chicdgd 23 *.8?.» 


“The Macintosh as eiinitely 


helped us grow,” says Rick 
when asked about his stutho's 
expansion frarn-9 to 115 people 
in five_years. “Of course, pro- » 
ducing ads for Burnett clients’. 
such as McDonald's: Nintendo’. 
United Airlines, Philip Morris, 
Oldsmobile and’ Reebok hasn't’. 
exactly hurt us, elthet” 
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m™ How do you make a Big 
Mac look its very best? Just 

use a Power Mac. With 

a powerful RISC-based 

PowerPC” microprocessor 

and ColorSync technology 

built right in, Power Macintosh | is an appetizing alternative 

to expensive, high-end color systems. 


Power Mac isn't just fast. It's com- 
patible, too. With DOS and Windows 
systems. With minis and mainframes. 
Even with people. In fact, with true 
videoconferencing and software like 
-- . Adobe’ Acrobat, you don’t even 
have to leave your desk to collaborate with your clients. 
Unless they spring for lunch, of course. 


Let Power Macintosh drive your multimedia efforts. Capps 
Studio, for example, used Power Macintosh systems to create 
CD-ROM-based dealer advertising 
materials for the new Oldsmobile 
Aurora. What else is possible? Try 
ads on the Internet. Interactive 
kiosks. On-line catalogs. And more. 
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Learn how Power Macintosh 
can cut the mustard for you. 


To learn more about Power Mac 
solutions or to see independent 
research showing how Power Mac 
outperforms Pentium microprocessor- 
based systems, call 800-510-6023 for info by fax. 


Or, if you prefer, call us at 800-732-3131, ext. 725, 
to receive your free materials by mail. 
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The business Macintosh: 


Apple @ 


‘No kidding. For proof, call us and we'll send you the 1995 Ingram study, “A Performance C ‘omparison: Apple 
Power Macintosh Computers us. Intel Pentium Processor-Based Computers Running Windows.” © 1995 Apple 
Computer, Inc. All rights reserved. Apple, the Apple logo, ColorSync and Macintosh are registered trademarks of 
Apple Computer, Inc. Mac, Power Mac and Power Macintosh are trademarks of Apple Computer, Inc. PowerPC 
is a trademark of International Business Machines Corporation, used under license therefrom. Adobe is a 
trademark of Adobe Systems Incorporated and may be registered in certain jurisdictions. All Apple® products 
are designed to be accessible to individuals with disability. To learn more (US. only), call 800-776-2333 or 
TDD 800-833-6223. 


CAD Institute to 
Test New IBM 
VR System 


The Computer Reality Center 
at the CAD Institute (Phoenix, 
AZ) has become the first US 
test site for the Project Elysium 
virtual reality system, a joint 
development of IBM and 
Virtuality, the UK-based VR 
software company. The CAD 
Institute was the first college to 
offer a bachelor’s degree 
program with a specialization 
in virtual reality. The system 
(starting at $9900), which its 
developers hope will boost the 
use of VR in commercial 
applications, incorporates the 
\-Space interactive VR 
creation program for 
Windows. With one graphics 
card, it will reportedly be able 
to deliver 100,000 polygons 
per second—making fully 
texture-mapped environments 
possible. The line is topped by 
the IVR4 model with six 
graphics cards. 


Models 
Available to 
Game 
Developers 


Game and multimedia 
developers without the time 
to build 3D models for their 
products can take advantage 
of a new title-licensing 
program from Viewpoint 
DataLabs International 

(Orem, UT). For a per-title fee 
of $10,000 (and a nominal 
transaction fee), developers 


Intergraph Technical 
Video Production 


ntergraph's new Video Engine 500 System is 


designed to enable technical professionals to 


capture, edit, and play back video, audio, 


graphics, and animation on the desktop. 
Consisting of Windows NT-based editing 


software running on an Intergraph personal 


workstation containing two Intel Pentium 


processors, the new system lets users combine 


existing data, such as photos, maps, video, 


animation, and sound to create specialized 


presentations such as project proposals, design 


reviews, and training programs. 


The system comes with a choice of 2D or 3D 


graphics accelerators, including the GLZ and GLI 


for 3D design and rendering. Using Motion JPEG 
compression, the system can create a Microsoft- 


compatible AVI file from animation frames, 


which can then be output to tape in real time. 
The Video Engine 500 is available in three 

versions—the VE 500 with G91 graphics ($19,900), 

the VE 500z with GLZ graphics ($26,900), and the 


can gain unlimited access to 
Viewpoint’s library of 
thousands of 3D datasets 
and motionsets. 
Viewpoint has 
3D models in a 
wide range of 
categories, such 
as geography, 
anatomy, 
sports, 
landmarks, 
characters and 
people, animals, 
dinosaurs, 
automobiles, ail- 
and watercraft, 
military 
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equipment, and architecture. 
The motionsets consist of 
motion data captured and 
digitized from live actors and 
athletes. 


Stratasys Buys 
Further Into 
Prototyping 


Stratasys Inc. (Eden Prairie, 
MN) has purchased rapid 
prototyping technology 
developed by the IBM Thomas 
J. Watson Research Center 
(Yorktown Heights, NY) to 
complement its own 


on the Low End - 


: on'tbe fooled by the label aR" attached to 
/ latest release from Parametric Technology. 

entry-level version of the company’ s Pro/Enc 

automation software offers some prety npressiv 


VE 500i with GLI graphics ($34,900). (Huntsville, AL; 
205-730-8440) 
CIRCLE 89 


Specular Polishes Iniini-D 


odeling, texturing, lighting, rendering, and 
animation have all been improved in version 
3.0 of Specular International's Infini-D software. 


Computer 

artists will be = 
particularly Be 
interested in a 
the new spline- =o 
based, path- pe 
profile 
modeling 
environment 

with its editing 
features, 


including an object library with dozens of pre- 


defined shapes, preset and user-definable window 


manufacture of rapid 
prototyping systems for 
automotive, aerospace, 
industrial, electronic, medical, 


and consumer product OEMs. 


According to Stratasys 
president S. Scott Crump, the 
IBM technology will allow 
Stratasys to expand into new 
prototyping applications and 
enhance its Fused Deposition 
Modeling process for plastics 
and wax materials. Under the 
terms of the purchase 
agreement, IBM becomes a 
significant shareholder in 
Stratasys. 


The Road to 
Teraflops? 


scientists from Sandia 
National Laboratories and Intel 
Corp. have linked two Intel 
Paragon massively parallel 
supercomputers to achieve a 
performance of 281 Gflops on 
the Linpack benchmark, which 
the scientists claim is a world 
speed record—surpassing last 
year’s performance in Japan 
of 170.4 Gflops on a Fujitsu 
numerical wind tunnel 
computer. The Intel Paragon 
also achieved 328 Gflops on 
an electromagnetic code used 


PRODUCTS 


layouts, grids, rulers, and guides. 
In addition to being able to animate a model's 


spline curves over time, animators can also use 
Infini-D 3.0 to draw a motion path with editable 
Bezier controls to visualize and adjust an object's 
motion and, through a velocity graph, control the 
speed and acceleration of movement. With the 


new animation Sequencer, individual properties of 


an object—such as rotation, scale, and surface— 


can be edited independently. Of equal importance 
is the product's texture “decaling” capability, which 
ensures that an image (or texture) applied as a 


decal actually moves with the object. 
Lighting controls, accessed via the new Light 
Floater, include features such as light fall-off over 


distance, gels and masks for spotlights, infinite- 
distance lights (parallel lights), and better control 
for spotlight size and beam angle. Although 
upgrade and list pricing was not set as of press 


time, the price is expected to remain less than 
$1000. (Amherst, MA; 413-253-3100) 
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for radar signature 
calculations. According to Art 
Hale, manager of Sandia's 
Parallel Computing Science 
Department, this kind of 
performance “marks the 
transition to achievable, 
affordable teraflops [a trillion 
floating point operations per 
second].” 


One-Stop 
Animation 
Studio 


CIS, a Hollywood-based 
animation studio, has formed 


a new division that it says 
makes it the first company in 
the industry to integrate ink 
and paint with high-quality 
compositing, computer 
graphics, digital painting, and 
editing services. Having all 
these capabilities under one 


UMAX Board Packs a 
Triple Punch 


We its triple-processor architecture (three 
$3, 64-bit processors), UMAX Technologies’ 
Maxmedia CX/Pro provides PCs with accelerated 


24-bit true color performance—16.7 million 


colors at resolutions up to 1600x1200 at up to 120 


Hz refresh. Each processor is capable of handling 


each of the red, green, and blue data streams 


(separately) and has a 64-bit data path. The 


combination provides a 192-bit pathway under 


the company’s proprietary parallel circuit design. 


Available in a 6MB memory configuration, 
this PCI-based board incorporates on-board VGA 
capability. Other features of the $999 board 
include CAD/CAM and Windows drivers, virtual 
desktop capability, bird's-eye view, hardware 


zoom, spyglass, color calibration, and power 


management monitor features. (Fremont, CA; 


510-651-8883) 
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roof will eliminate the need 
for clients to transfer their 
work between different 
facilities, says CIS. To 
integrate all these services, 
the new Animix division uses 
Animo ink and paint software 
from Cambridge Animation 
Systems (Cambridge, UK) 
running on three PC- 
compatible DEC 
workstations. The 
workstations are linked via 
fiber optics to all other CIS 
departments, allowing data 
and images to flow 
seamlessly. 


NASA Transfers 
Meshing 
Technology 


In keeping with its goal of 
moving technology developed 
at the space agency into US 
industry for greater 
competitiveness in the world 
market, NASA has agreed to 
provide its Finite Element 
Interface Technology to the 
MacNeal-Schwendler Corp. 
(Los Angeles) for inclusion 
into MSC/NASTRAN. The 
technology makes connecting 
disparate FEA meshes easier 


by removing the accuracy 
requirement for the meshes to 
have common mesh grid 
points. Applications include 
performing global/local 
analysis, connecting meshes 
built by different engineering 
organizations, and connecting 
meshes developed by solids 
modelers. 


Microsoft 
Offers Free 
Multimedia 


Tools 

Windows-based CD-ROM 
developers may soon be able 
to give multimedia users the 
opportunity to pan 360 
degrees across high-resolution 
photographic images 
containing live-action 
characters with a soon-to-be- 
released product called 
“Surround Video,” developed 
by Microsoft and Discovery 
Multimedia. While panoramic 
images tend to have a 
distracting curvature when 
flattened out, Surround Video, 
according to Microsoft, uses 
an efficient mapping algorithm 
to avoid this effect. 

Another Microsoft product, 
WinToon, aims to let 
developers create more fluid 
and realistic animation through 
high-speed processing and 
playback of animation cels. 
Both Surround Video and 
WinToon are available for 
release this month—tree of 
charge. 


Softimage 
Becomes 
Official Sega 
Developer's 
Tool 


Developers choosing Sega’s 
new SegaSaturn game 
platform will be able to 
enhance the game experience 
with Softimage 3D imagery, 
thanks to a collaboration 
between Sega Enterprises Ltd. 
and Microsoft Corp., which 
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Out-of thisavorid graphics 
have ae on the hel nal 


Personal workstations from Intergraph Computer Systems transport you to a world where high-end graphics software runs alongside your office 
automation tools — at a cost that won’t send your budget into orbit. Until now, the processing power required for high-level CAD/CAM/CAE software 
forced you to work in two separate worlds: a PC for your office tasks and a workstation for intensive graphics design. 


Now you can experience warp speed in both worlds. Personal workstations (TD-2 through TD-5) are equipped with single or dual Intel Pentium 
processors. In addition, they implement a workstation architecture that boosts Pentium power. So compute-intensive engineering operations — and 
your Microsoft Windows applications — run at lightning speed. And you can choose either Windows NT or Windows/DOS. 


Light years beyond other systems, personal workstations are the first to implement the full thrust of OpenGL for graphics acceleration. So you can rocket 
through intensive 3D graphics operations such as rendering, modeling, and animation up to 100 times faster than conventional technology allows. 


Why pay astronomical prices for workstations or push a PC beyond its limits? Choose the only Intel-based system made for the world of graphics — 
the personal workstation from Intergraph Computer Systems. 


Call today: 800-763-0242 or 1-205-730-5441. Or reach us on the Internet at INTERGRAPH 


e 
Reber ineteranh.cam, COMPUTER SYSTEMS 
gest On 

e Intergraph and the Intergraph logo are registered trademarks and TD-2, TD-3, TD-4, and TD-5 are trademarks of Intergraph Corporation. 

rs) x gray grapn los : ph Cory 
Moe ae A Mm e I 1c an Microsoft is a registered trademark and Windows and the Windows logo are trademarks of Microsoft Corporation. The Intel Inside and Pentium 
HIS? . . Processor logos are trademarks of Intel Corporation. Other brands and product names are trademarks of their respective owners. 
p wee CCE aeee WINDOWS i Winner Megat rend S Copyright 1995 Intergraph Corporation, Huntsville, AL 35894-0001. DDAD190B0 
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Conceptual design by Robert P. Humeniuk and Jerry D. Flynn of McDonnell Douglas Space Systems 


owns Softimage. Microsoft 
plans to augment the 
Softimage 3D animation 
software package with a toolkit 
especially for the Saturn 
platform. Sega has agreed, in 
turn, to purchase a substantial 
number of licenses for the 
toolkit and to include the toolkit 
in Sega’s official Saturn 
development package offered 
to independent Saturn game 
developers. 

Access to Softimage 3D will 
allow game developers to take 
advantage of the software’s 
motion action module with its 
emphasis on capturing and 
reproducing the natural 
motions of people and other 
live-action models. 
Specifically, the toolkit will aid 
in moving Softimage output 
into game platform file format, 
as well as helping with paint 
retouching, previewing of 
models, more memory- 
efficient texture mapping, and 
Switching the number of bit 
planes depending on the target 
platform. 


Pixar Eyes the 
Digital 
Entertainment 
Market 


As it moves down the final 
stretch toward completing the 
world’s first full-length, 
completely 3D, computer- 
animated film, Pixar has begun 
positioning itself for what 
Chairman and CEO Steven P 
Jobs calls its “next critical 
phase of growth.” Toward that 
end, Lawrence B. Levy, former 
vice chairman and CFO of 
Electronics for Imaging, Inc. 
(EFI), has joined Pixar as exec- 
utive vice president and CFO. 

The goal of the company, 
says Jobs, is to become the 
world’s first digital movie 
Studio. “The kingpin of that 
Strategy is the film. Now, it’s 
time to get as serious about 
the business side as the 
technical and artistic side.” 

The movie Joy Story, 
scheduled for Thanksgiving 
1995 release by The Walt 
Disney Company, is the first of 
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JASC Lightens up 
Multimedia Authoring 


his ought to tempt you to try your hand at 


multimedia. Using JASC’s Illuminatus, you 


can now produce publications that include sound, 


graphics, slideshows, 
animation, and video, 
and run other 
programs from within 
that publication, all at 
a cost of $149 (plus 
shipping and 
handling). 


Included with this Windows-based product are 


more than 300 page templates and 50-plus 


animations, sounds, and images. Additionally, a file 


search facility, program launcher, jukebox (WAV 
and MIDI player), and Remix for polishing the 
soundtracks of the production are bundled with 


Iltuminatus, which will also compress the files onto 


floppy disks, complete with a Windows installation 
program. (Minnetonka, MN; 800-622-2793) 
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SGI's Indy Models 
on Solid Ground 
yw" the intent to make solids-based design 


accessible to more users, Silicon Graphics 


is offering (for a limited time) two Indy Modeler 


systems that combine solid modeling with digital 


media and collaboration software. 

Both the Indy Modeler PC system bundle 
(priced at $8995) and the Indy Modeler SC system 
bundle (priced at $12,995) are based on Silicon 
Graphics’ Indy 133MHz R4600 system with a 1GB 


three animated films Pixar has 
agreed to develop for Disney. 
“This movie (Joy Story) could 
change the industry,” predicts 
Pixar President, Dr. Ed Catmull, 
who believes the film will have 
as much impact on computer 
animation as did the films 
Terminator 2, Beauty and the 
Beast, and Jurassic Park. “It’s 
a totally different look,” he 
Says, “and it’s a good film.” 

Although Pixar is not ready 
to make any announcements 
yet, it’s not hard to imagine the 
spin off, digital entertainment 
products that might evolve 
from the film. 


Joint 
Developments 


Alias Research Inc. (Toronto) 
and MultiGen Inc. (San Jose, 
CA), have agreed to combine 
efforts in producing high-end 
authoring tools for next- 
generation video game 
development. Just recently, the 
two jointly introduced 
PowerGen, a tool used to 
create characters, objects, and 
special effects; place them in 
realistic worlds; and optimize 
real-time game performance 
for platforms that use 
polygonal graphics. 


disk, 32MB of memory, and a 20-inch color 


monitor. And both bundles include a connectivity 


and collaboration package consisting of hardware 
and software options including NFS, a 20MB 
Floptical disk drive for Macintosh and personal 
computer media sharing, InPerson desktop 


conferencing and whiteboarding software, and 
the IRIS Annotator 3D on-line design review 


package. 


Standard with all systems are the Indigo Magic 
user environment and a full suite of digital media 


tools including the Showcase presentation 


package and Media Mail electronic mail system. 


Designers can also import models into the 


collaboration tools through Silicon Graphics’ 


Inventor file format for cross-platform 
collaboration through shared 3D models. 
(Mountain View, CA; 415-390-2527) 
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Macromedia Upgrades 


FreeHand 


mn. FreeHand 5.0 for Macintosh 
and Power Macintosh now sports an 


expandable architecture that supports drop-in 


floating palettes and its own drop-in interactive 


tools as well as plug-ins from other illustration 


software, such as Adobe Illustrator. Other new 


features—multiple views of the same FreeHand 


document and drag-and-drop multicolored 


gradient fills—contribute to faster performance 


and increased efficiency. 


The software's text-handling capabilities have 
been expanded to enable designers to integrate 
both headline and body type into advertisements 
and brochures. New features include style sheets, 


Users of future Kodak digital 
imaging products will be able 
to open and display images 
more quickly and easily as a 
result of an agreement 
between Eastman Kodak Co. 
(Rochester, NY) and Live 
Picture Inc. (Soquel, CA). The 
agreement gives Kodak the 
license to Live Picture’s FITS 
(Functional Interpolating 
Transformation System) 
technology. 

Sun Microsystems Inc. 
(Mountain View, CA) and 
Thomson Consumer 
Electronics (Paris) have jointly 
announced both a digital 


interactive TV system and an 
operating environment for that 
system called “Open TV.” The 
system uses Servers to deliver 
interactive digital MPEG2 
compressed video signals and 
data to consumer set-top 
receivers. 

Sandia National 
Laboratories and Deneb 
Robotics Inc. (Auburn Hills, 
Ml) have agreed to jointly 
develop software leading to a 
user-friendly robot path 
planner and graphical 
programming environment for 
telerobotics. 
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The Academy of Motion 
Picture Arts and Sciences 
has voted to present 
Polhemus (Colchester, VT) 
with the 1994 Academy 
Award for _ Technical 
Achievement for the com- 
pany’s development of the 
3Space digitizing system. 


S oitdesk Inc. (Henniker, 
NH) has acquired Fore- 
sight Resources Corp. 
(Kansas City, MO), develop- 
er of Windows-based CAD 
software for home and of- 
fice architectural design. 


Sans Computer Enter- 
tainment of America 
(Foster City, CA) has an- 
nounced the signing of li- 
censing agreements with 
nearly 100 US third-party 
publishers and developers 
to produce software for the 
company’s upcoming CD- 
based home video game 
system, the PlayStation. 


I siergraph Corp. (Hunt- 
sville, AL) plans to incorpo- 
rate the chip technology of 
3Dlabs Inc. (San Jose, CA) 
in order to accelerate the 
full range of its CAD and vi- 
sualization applications. 


SE Software (Sun- 
nyvale, CA) will optimize its 
RenderWare 3D software 
rendering library for 
Yamaha’s new YGV611 3D 
graphics chip. Other future 
efforts will focus on real- 
time 3D for the PC-based 
virtual reality market. 


E iscitonic Arts (San 
Mateo, CA) has agreed to 
acquire Bullfrog Produc- 
tions, a premier interactive 
game developer based in 
England. 


News reported by Gary 
Pfitzer, a freelance writer 
based in Boston. 
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Fractal Design Extends Painter's 
Reach with Version 3.0 


ore than 50 new features—including frame-by- 

frame animation capabilities, enhanced 
creative and compositing tools, the Painter Extras CD- 
ROM, a refined user interface, multiple floating selections, 
weaving controls, and more—highlight version 3.0 of 
Fractal Design Painter for Windows. 

New tools include the Image Hose, a paint brush that 
substitutes a series of graphics elements for traditional dabs of 
paint; Weaving controls, which are based on a mathematical 
language that models the physical properties of a loom; and 
the Gradient Composer, with which users can create 
interactive color ramps to apply linear, sweep, and circular 
gradations to an image (or they can choose from an expanded 


a spelling checker, search-and-replace, 
underline, strike-through, highlighting, optional 
text edit window, and optional text ruler. This 
$595 product 
also incorpor- 
ates a number 
of interesting 
special effects 
tools including 
fisheye lens, 
EyeDropper, 
3D rotation, smudge, and transparency. For 
example, the EyeDropper can pick up color from 
any place in a scanned photo or other TIFF 
image. (San Francisco; 800-288-4797) 
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Interactive Modeler 
Targets Designers’ Needs 


he $499 Amapi interactive graphic modeler 

from YONOWAT combines intuitive 
modeling, accuracy, and power for applications 
such as architecture, industrial design, interior 
design, and product development. Models are 
generated by extruding basic 2D lines, including 
NURBS and composite curves, and by using 
Boolean operations in combining 3D primitives 
such as boxes, spheres, and parallelepipeds. 
Rotation, copy, mirror, and other manipulation 
operations are used in assembling models, while 
filleting, chamfering, and surface smoothing 
remove discontinuities and sharp edges. 

Amapi uses a single modeling window, and all 

functions can be accessed through display screen 
icons with the click of a mouse. Developed to run 
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selection of 
gradation styles 
including circular, 
radial, linear, 
spectral, and 
sepia tones). a 
With the  — 
addition of built-in support for Video for Windows, any of 
Painter’s painting or image-editing tools and effects can be 
applied to movies, frame by frame, using VCR-like controls. 
Improved brush technology includes Bristle modeling, which 
gives users control over the number and attributes of a 
brush’s bristles, and a Capture Brush tool that enables users 
to create unique bristle patterns and save them as new tools. 
Suggested retail price is $499. (Aptos, CA; 408-688-8836) 
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on the Macintosh with System 7 and Power 
Macintosh as well as Unix workstations and PCs 
with DOS and Windows, the package is 
compatible with a variety of systems and offers 
many format translators such as DXF and HP-GL. 
(Floirac, France; 312-222-1235) 
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Lasergraphics Delivers 
Images at High Speed 


t 60 seconds per slide, the new PersonalLFR 
Ain. 4000-line desktop digital film recorder 
from Lasergraphics reportedly images slides in 
one-third the time of its closest competitor. While 
maintaining an entry-level price of $5995, the new 
unit offers 33-bit color resolution and computer- 
adjusted geometry. 

Designed for 
connection to either a 
Macintosh, Power 
Macintosh, or PC, the 
PersonalLFR Plus is 
available with either 


MacRascol or WinRascol 

Image Management Software to provide 
complete control of the film recorder from the 
host computer. Developed by Lasergraphics, 
these device drivers let users output images from 
any Windows or Macintosh application as well as 
a variety of popular raster image formats. (Irvine, 
CA; 714-753-8282) 
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Products written by contributing editor 
Laureen Belleville. 
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New! The First 
Color Ink Jet Plotter 
At A Monochrome Price... 


.. Under $3,5 00! ownership 1S unusually low due ink jet color affordable, it makes 
Ink jet technology is the log- to its dual refillable cartridges. colorless competitors untenable! 
ical next step for CAD profes- Connectivity is offered via serial Which is what you'd expect 
sionals who need greater plotting and parallel ports and an from the company that sets 
productivity. Adding color, how- — Ethernet option. The system is graphics technology standards 
ever, remains an impossible leap __ also fully programmable and worldwide. 
for most. Which is why we devel- _ can be readily upgraded from its For an Authorized Dealer 
oped the New Summajet™ 2C. standard 4MB memory to who carries the Full Color 
The 2C produces 300dpi  32MB. Summajet 2C, high-speed 
quality and delivers 0.1% plot- In short, the New monochrome Summajet 2M 


ting accuracy. Yet its cost of Summajet 2C not only makes (upgradable to color) and our 
entire family of quality plotters, 
from A to E... Call now! 


1-800-33-SUMMA 


Summagraphics. 


iyi a ee pec cso po peencepiad cn a bat Summagraphics Corporation, 8500 Cameron Rd, Austin, TX 78754 
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At Martin Mareetta, when we're not building rockets to explore the universe, 


you ll find our engineers a with more sertoud business. Games. Ad tn a whole 
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You can vee that igh per) ormance at work in Sega latest generation of arcade games. Featuring 
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a verted of REALSD uae that vill s a: uptally new standards ee 


real time 0 graphics. Imagine having the freedom to move through 
virtual space in any dtrection, at any speed, at anytime. Imagine the real power of hardware 


that puters ‘through a minimum of 500,000 visthle, textured polygons per second. Imagine the 


EVER WONDER WHAT A COMPANY 
FULL OF ROCKET SCIENTISTS 
DOES FOR FUN?.. 


real detail delivered by high resolution graphics, 24 hit oe color output, 
and hundreds of full color texture maps. 
It more than a whole new game; tts a 


whole new dimension. If you build hardware, REAL3SD 


can boost performance and reduce cost-to-butlod as 

time-to-market for your next generation graphics accelerators. If you develop 
- . i . , . 

software, REALSD will supercharge your product. And, tf you're a workstation 


or PC user, REALSD will deliver the kind of realism and real time performance 


you and your customers dream about. 
It doesn't take a rocket sctentist to figure out the advantages of REALSD. For more information, 


call 1-800-595-7730, or see us at WinHEC ’95- 
MAFETIN MAaArFlE TTA 


Booth 619 and COMDEX/SPRING-Booth M4418 
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With ULTRATRAK’ You 
Can Have A Ball. 


ea = 


And Watch 3 . 
Your Favorite 
Characters 
Dance. 


The ACADEMY AWARD® winning Polhemus technology* used in 
ULTRATRAK and ULTRATRAK 120, make these the ultimate motion 
capture systems—providing real-time data, updated at up to 120 times/sec., 
over a wide range, from a virtually unlimited number of receivers. 

ULTRATRAK is a complete motion tracking system. The single chassis 
contains a 486 controller, Ethernet or SCSI interface, and all electronics 
for up to 16 receivers (multiple systems may be networked to provide as : a! 
many receivers as you need). The included keyboard and monitor allow | - 
total control with the easy to use GUI. 

Best of all, the ULTRATRAK system includes the LONG RANGER, 
our ingeniously designed transmitter housed in a lightweight acrylic ball. 
LONG RANGER provides you with an incredibly large working area— 
over 908 sq. ft. So you only need one transmitter to track all of those 
receivers. Combined with Polhemus’ integrated design, this results in less 
clutter in your studio and more space to perform. And with Polhemus’ 
patented electromagnetic technology, you never have to worry about 
line-of-sight problems. First in the third dimension™ 

So join the party! Call 1-800-357-4777 today for all the details on these One Hercules Drive, P.O. Box 560, Colchester, VT 05446 
revolutionary long range tracking systems. Voice: (802) 655-3159 FAX: (802) 655-1439 


POLHEMUS 


*Polhemus received the 1994 TECHNICAL ACHIEVEMENT AWARD for the Polhemus 3 Space® Digitizing System, from the Academy of Motion Picture Arts and Sciences. 
ACADEMY AWARD® is the registered trademark and service mark of the Academy of Motion Picture Arts and Sciences. 
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Animation Software 
Grows Hair 


It's no coincidence that many computer- 
animated characters wear elaborate 
headgear or are bald. Generating realistic 
hair is a computer graphicist’s nightmare 
because it’s nearly impossible to 
approximate the lighting effects on the 
many surfaces of a head of hair, particularly 
as the head moves. Animators often avoid 
the problem by designing hairless 
characters. Fortunately, a hair-loss remedy 
has recently been discovered. It’s called 
CompuHair, a module within Alias Research 
Inc.’s PowerAnimator Version 6.0. 
CompuHair, based on PowerAnimator’s 
particle-systems capability, allows users to 
interactively create realistic hair as a 
customized shader that can be quickly 
applied to 3D characters. The particle 
systems-generated hair can wave in the 
wind, cast shadows on other objects, be 
affected by a scene’s lighting, and be 
deformed by combs and brushes. 


internet Launches 
USS Voyager 


The network TV debut of Star Trek: Voyager 
was preceded by the series launch onto 
Internet's World Wide Web. The Star Trek: 
Voyager Web site, a production of Viacom 
Interactive Services and Paramount 
Television Group, includes some Web firsts: 
original footage shot on location specifically 
for the Web and a point-of-view experience 
in which information 
about the series is 
integrated into a 
storyline that 
immerses the user into 
the site. AS a member 
of the Voyager crew, 
the user fulfills 
missions by interacting with different areas 
of the site. From the site, which is regularly 
updated, users can access such features 
as a Quicktime preview of the premier 
episode, information on the new ship's 
technology, and character biographies. The 
site’s WWW address is http://voyager.para- 
mount.com. 


TECH 


WATCH 


Viewing 3D Images in 3D 


[‘* only logical: The best way to view 3D 
computer-generated images is in 3D. 
Unfortunately, seemingly logical assump- 
tions can often be rendered impossible 
by physical limitations. Computer 
screens, for example, can only display 
two dimensions. And while the immer- 
sive interfaces being developed for virtu- 
al-reality applications are targeted at 
breaking down this barrier, these devices 
are plagued with physical limitations of 
their own: low-resolution displays, bulky 
headgear, and so forth. 

An innovative technology by a New 
York-based company called Dimensional 
Media Associates (DMA) may hold a key to 
unlocking 3D display capabilities. Called 
the High Definition Volumetric Display 
(HDVD), the device utilizes DMA’s 3D Sus- 
pended Image System, in which light rays 
are collected from any of a variety of pos- 
sible sources (CD-ROM, laserdisk, stan- 
dard high-res monitor, LCD display, digi- 
HDTV broadcast), 
reassembled, and projected into a 3D aer- 


tal video, or 


ial image. The resulting image—which 
can vary in size from a few inches to 20 
feet and have horizontal and vertical 
fields of view that extend up to 360 de- 
grees 


duplicates the light emitted from 
the original source in minute detail. Addi- 
tionally, the images project in both sta- 
tionary and full-motion formats and can 
be viewed in natural light, controlled 
light, and darkness. 

The HDVD’s capabilities were first 
demonstrated to the public last Novem- 
ber outside of a New York City depart- 
ment store, where it was being used to 
promote some of the store's products. 
The HDVD unit projected full-color im- 
ages of clothing, accessories, and home 
goods from a laserdisk located behind the 
store's windows. 

In addition to point-of-purchase ap- 
plications such as this one, many areas 
could benefit from the HDVD technology, 


DMA president Jonathan Prince points to 
an aerial image displayed via the 
company’s HDVD device. 


according to DMA’'s chief executive offi- 
cer Scott Beers. “Although our initial an- 
nouncement emphasizes the application 
in regards to the high-tech display for ad- 
vertising point-of-purchase information 
systems and large-scale special-theater 
attractions, HDVD can also be used to 
create 3D software for consumer adver- 
tising, medical diagnostic imaging, ma- 
rine and air-traffic navigation, coin-op 
video-gaming industries, and any prod- 
uct-display application.” In fact, the com- 
pany is currently developing partner- 
ships with organizations specializing in 
various applications. 

According to Jonathan Prince, DMA's 
president and COO, a major area of focus 
is medical imaging. For example, DMA re- 
cently received an Advanced Research 
Project Agency (ARPA) grant through the 
US Department of Defense to create virtu- 
al-reality surgical simulators. To this end, 
the company is working on integrating its 
display technology with various inter- 
faces, such as a forced-feedback haptic 
I/O device. With this interface, says 
Prince, “you put your hand into the appa- 
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ratus and you can feel the resistance of 
the [computer-generated] object. If you're 
touching a body part in virtual surgery, 
you'll feel the resistance of skin; with a 
virtual scalpel, you'll feel the resistance of 
cutting. You can actually go in there and 
touch a blood vessel and feel the blood 
pulsing through it.” 

In addition to viewing and manipulat- 
ing models in 3D, users can create them 
in three dimensions, which could be a 
boon to the design industry, says Prince. 

DMA is the exclusive patent holder and 
leading developer of the HDVD and main- 
tains exclusive rights to develop, produce, 
and publish software and video material 
for technology.—Diana Phillips Ma- 
honey is senior associate editor of CGW. 


Science Network 
Brings Museums 
to Schools 


eo museums offer ideal learning 
environments for kids. The vivid dis- 
plays and exhibits, many of which are 
hands-on, invite exploration and experi- 
mentation and provide a sense of rele- 
vance to everyday life—features generally 
not associated with textbook presenta- 
tions of the same topics. Unfortunately, 


physical distance and other logistical ob- 


stacles limit or preclude exposure to sci- 
ence museums for many kids. The Sci- 
ence Learning Network (SLN) may 
change this. 

The SLN is a three-year, $6 million 
project being undertaken by Unisys Corp. 
and the Franklin Institute Science Muse- 
um, both of Philadelphia, in partnership 
with the Exploratorium in San Francisco, 
the Miami Museum of Science, The 
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Boston Museum of Science, The Oregon 
Museum of Science and Industry, and the 
Science Museum of Minnesota. The pro- 
ject will use the Internet’s World Wide 
Web to create an online network linking 
elementary schools to the participating 
science museums and linking science 
teachers nationwide to each other and to 
the vast informational resources available 
through the Internet. 

The SLN project has been awarded 
$3.5 million by the National Science 
Foundation, and Unisys will contribute an 
additional $2.5 million in advanced net- 
working and software technologies, hard- 
ware, network integration and training, 
and funding. 

In addition to desktop workstations, 
the museums will be provided with 
Unisys computers that will act as network 
and resource servers enabling them to 
establish their own Web home-page envi- 
ronments for local museum information. 
The Web servers will also support a mu- 
seum resource-development center, 
which will include a range of multimedia 
tools that can be used to build data for 
the Web. The systems will be connected 
to the Internet by high-speed network 
links. The SLN server itself will be based 
in Unisys’ Egan, Minnesota, facility. The 
participating schools will have desktop 
computers from which they can boot up 
any Internet browser program. 

A key component of the SLN is its 
unique Web server destination, where 
teachers and students can access services 
unavailable elsewhere in cyberspace. It 
will index online science, math, and tech- 
nology resources, provide a CD-ROM li- 
brary of science reference materials, and 
encourage teachers and their students to 
create their own resources for the Inter- 
net. It is the responsibility of each muse- 
um in the alliance to develop online edu- 
that 
inquiry-based, hands-on learning. 


cational materials promote 

As the project develops, the network's 
Web server will incorporate “intelligent- 
agent’ software that can “learn” a 
teacher's interests based on usage infor- 
mation and organize and suggest re- 


sources, providing information the teach- 


ers and their students might not have dis- 
covered on their own. 

According to David Curry, vice presi- 
dent of corporate public affairs for Unisys, 
the project is already well into the proto- 
type phase. “The Franklin Institute and the 
Exploratorium are already actively devel- 
oping virtual museum assets—the virtual 
equivalent of what they might normally 
build for exhibits inside the museums.” 

The SLN is scheduled to debut in Sep- 
tember of this year, when six K-8 schools 
in collaboration with the affiliated muse- 
ums will join the network as demonstra- 
tion sites for online teaching and learn- 
ing. Although the project will focus on the 
network's impact on these schools, any- 
body with Internet access will be able to 
take advantage of the resource.—Diana 


Phillips Mahoney 


New Format May 
Boost Home-Video 
Market 


he prospect of an interactive informa- 

tion superhighway offering video-on- 
demand services has led some of the 
world’s leading consumer electronics, 
software, and entertainment companies 
to join forces in an effort to keep the 
home-video market alive and kicking. 
The result: a proposed digital videodisk 
(DVD) format that offers a bevy of attrac- 
tive features, including the largest digital 
storage capacity of any optical disk system 
and high-quality display. 

The format, developed by Toshiba 
Corp. in conjunction with Time Warner 
Inc., fulfills the wish list proposed last 
September by the Hollywood Digital 
Video Disk Advisory Group-— an ad hoc 
committee of major motion-picture stu- 
dios, which gathered to think about the 
impact of electronic superhighways on 
the future of the home-video business. 
According to Jeanette Lerman, vice presi- 
dent of corporate communications at 
Time Warner, one of the group’s objec- 
tives for the new format was to help de- 
velop the sell-through (vs. rental) aspect 
of the home-video business. “The notion 
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B-size output for 
under $2,000* with the 
HP LaserJet 4V. 
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Whether youre doing a check proof or 
final output, you need a fast, accurate way 
to do B-size printing. The LaserJet 4V 
not only delivers work at 11° x 17°, but 
gives designers the high degree of 
accuracy they need. In addition to 
600 x 600-dpi print quality, HP ups the 
accuracy with Resolution Enhancement 
technology, microfine toner and 120 
levels of gray. And because deadlines 
are meant to be met, the LaserJet 4V 
handles a variety of paper sizes with 
a 33-MHz RISC-based processor and a 
16-ppm engine. B-size prints at 9 ppm. 
Of course the printer is totally compat- 
ible with all leading CAD software, 
including AutoCAD”. Adobe” PostScript” 
software is optional. Get the accurate 
B-size output you need for less than 
$2,000. Call for more information and 


print samples. And get the big picture. 


HP LaserJet Printers 
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*Average U.S. retail price. Actual price may vary. AutoCAD is a U.S. trademark of Autodesk, Inc. Adobe and PostScript are trademarks of Adobe Systems Incorporated which may be registered in certain jurisdictions. ©1995 Hewlett-Packard Company PE12508 


*Call 1-800-LASERJET, Ext. 9165. in Canada, call 1-800-387-3867, Dept. 9165. 


was, if you could offer consumers some- 
thing that was of substantially higher 
quality than what's currently available, in 
an easy-to-manage format and at a rea- 
sonable price, people would develop 
video libraries just as they do book li- 
braries.” 

The decision to join forces to develop 
and support a single standard was moti- 
vated by reason, says Lerman. “The alter- 
native—the development of more than 
one format—would be in nobody's best 
interest. It would be very expensive for 
everyone to support two formats. Stores 
would have to stock two kinds of invento- 
ry for the same film, and consumers 
would get confused by it.” Because of this, 
she notes, “even though [the advisory 
group members] were individual compa- 
nies who compete vigorously with one 
another, the companies got together and 
said, ‘OK, we know there's a new medi- 
um coming, let’s avoid any format wars. 
Let's come up with a list of features we 
want the next generation of home video 


‘“ 
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From head to toe, 
we cover al] the motions. 
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to have.’ So they came up with a list of at- 
tributes, gave it to each of the consumer- 
electronics manufacturers, and said, 
‘Come back with a proposal.’ ” 

The advisory group's list included 
such features as the ability to accommo- 
date a full-length feature film of at least 
135 minutes on one disk; picture quality 
radically superior to any current home- 
video distribution; the ability to accom- 
modate three to five foreign language ver- 
sions on one disk; copy protection; 
support for multiple aspect ratios; and a 
parental lock-out capability. 

The proposed format meets or ex- 
ceeds each of these requirements. It can 
accommodate 135 minutes on each side 
and is capable of carrying as many as 
eight languages and 32 subtitles. Addition- 
ally, it can provide Dolby AC-3 (CD-quali- 
ty) audio. When blue laser technology be- 
comes available, DVD will support HDTV. 

The Digital Video Disk itself, engi- 
neered by Toshiba, is formed by back-to- 
back bonding of two 0.6mm 5-inch disks. 


The advantages of a 0.6mm disk over a 
1.2mm disk are that data can be read 
through the thinner disk with more preci- 
sion, and a greater density of data can be 
encoded. Additionally, thinner disks re- 
quire shorter manufacturing cycles. The 
DVD system, which uses variable-rate 
MPEG2 digital image compression, allows 
a peak data transfer rate of 10 megabits 
per second and can sustain an average 
transfer rate of 4.94 megabits per second 
for the full 135 minutes on each side. 

To date, a number of the large con- 
sumer electronics companies have given 
or are considering giving their support to 
the Toshiba/Time Warner standard and 
will begin developing products that sup- 
port the format. Hollywood producers 
will support the DVD market launch with 
at least 250 titles initially and new releases 
as soon as they become available. 

Toshiba and Time Warner have sched- 
uled a worldwide launch of the DVD sys- 
tem before June 1996.—Diana Phillips 
Mahoney 


or tracking human motions in character 
animation, biomedics, and virtual reality, 
Flock of Birds™ is the six degrees-of- 


freedom measurement product for you. Let the Flock's 
features simplify your job- fast, simultaneous tracking 
of up to 29 points, fastest dynamic performance for 
tracking multiple points, no body blocking, proven 
long-range performance, and free interface software. 


Flock of Birds, is used extensively by industry 
leaders— including PDI, R/Greenberg Associates and 
Colossal Pictures —for bringing human motions to 
their computer-animated characters. Motion-capture 
software now available from Alias, Autodesk (3D 
Studio), Softimage, and Wavefront. Call for details 
about our no-cost evaluation program. 


Ascension 
Technology Corporation 


P.O. Box 527, Burlington, VT 05402 ¢ TEL (802) 860-6440 FAX (802) 860-6439 
INTERNET ascension @world.std.com 
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Apple Peripherals Over the years, the myth has arisen that only scientists and the artistically 


inclined need big screen displays. The fact is, anyone whose work requires a lot of scrolling around (like Gloria Joyce) will get more done with an 


Apple’ Multiple Scan Display. The Multiple Scan 20 Display, for instance, lets you see two pages at a time, whether its a magazine 


layout or Columns A to Z on your spreadsheet. And the Multiple Scan 17 Display has a full 70% more viewing area than a 14-inch 
INSPIRING VISION 


Trinitron screen. Better still, both the 20- and 17-inch displays use state-of-the-art Trinitron’ technology, resulting in a noticeably brighter, 


The large, high-resolution 
picture is perfect for designers, 
art directors and engineers. 


Not to mention 7) 
Gloria Joyce, who can finally , 
see all 26 columns of her 
spreadsheet simultaneously. 


Apple Multiple Scan Displays 
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sharper picture. To minimize eyestrain, each 75 Hz screen is specially coated to cut down on glare and static. The flat screen shape reduces distortion 


4, 


and reflections from office lights. Another plus: quick resolution switching, which lets you enlarge images to fill the screen (perfect for graphics and 


multimedia protessionals) or shrink images and see the big picture (perfect for—well, everyone). Of course, Apple displays are designed to work seam- 


lessly with Macintosh’ computers. We've also included a PC adapter, allowing PC users to enjoy the same plug-and-play | aa 


compatibility. So no matter who you are, you can see all of what you're working on. Which is a pretty smart way to work. 


rchitects and industrial 
designers have long 
valued the computer's 
ability to generate 
handsome images of 
design concepts. How- 
ever, the mechanical 
engineering communi- 


ty traditionally has 


been less enthralled. In 
the past, it wouldn't be unusual to 
show an engineer a collection of 
highly rendered images, and see 


BY CAREN D. POTTER 


them blithely dismissed with con- 
tempt as ‘pretty pictures.” 

But as solids modeling has be- 
come more widely used in engi- 
neering circles and as rendering 
technology has become more af- 
fordable, the business of “pretty- 
picture making” has gained new 


respect. 
Software for 
generating 
“pretty pictures” 


The primary use of 
such images, of course, is 
to communicate infor- 


mation. While blueprints 


are still the primary form 


of communication be- 


gains greater 
respect among 
the engineering 
community 


gineering Animation 


tween the engineering 
and manufacturing 
realms, when it comes to 
design reviews, says Mar- 
tin Vanderploeg, execu- 
tive vice president at En- 
Inc.(EAI; 


Ames, IA), “The blueprint is dead.” 


So, Okay... that may be somewhat 


of an overstatement at this point, 


is based in McKinleyville, California. 
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but it may also be prophetic. Images 
with realistic colors, textures, and 
lighting are much easier to under- 
stand than a collection of lines. For 
presentations to clients and man- 
agement, pretty pictures are be- 
coming the preferred approach. 
“We show our work to management 
and members of Congress,” says 
Bob Humeniuk, a McDonnell Dou- 
glas design engineer working under 
a NASA contract at the Kennedy 


Space Center. “These are the people 


who approve our budget. They've 


made it clear that they'd rather see 
realistic-looking images, so that's 
what we show them.” 

A pretty picture has always been 
easier to understand than a blue- 
print or wireframe model, but only 
recently has it become a practical 
tool for mechanical engineers. The 
increase in computer processing 
power has played a big role by re- 
ducing the time it takes to generate 


a realistic image. Not long ago, if 


you wanted to create any sort of 


presentation-quality computer 
image, you needed a workstation. 
Now, a fast PC is sufficient, and 
affordable. 

“In the past, the machines that 
did a good job of creating graphics 
for presentations were too expen- 
sive,” says Vanderploeg. “That's one 
of the reasons visualization was not 
addressed much by the engineer. 
Another is that the use of 3D model- 
ing wasn't that prevalent. But now it 


is starting to spread into a lot of the 
mid-size and smaller industries.” 

A 3D CAD model typically forms 
the basis for a rendered image. 
Without having a 3D model to 
work from, there’s quite a bit more 
effort involved in creating a pre- 
sentable image, since a 2D drawing 
must be converted to 3D to achieve 
any sort of realistic effect. (Howev- 
er, while the increase in solids 
modeling seems to be leading to a 
corresponding increase in the use 


of visualization tools, visualization 
isn't ruled out for users of 2D CAD. 
Many third-party rendering pack- 
ages include a 3D modeling func- 
tion. Once a 2D file is imported, it 
can be made into a 3D model.) 
Within the arena of engineering 
visualization, there is a wide range 
of image quality. At each level, 
more calculations are done by the 
computer. The most simplistic type 
of image is a wireframe model with 
the hidden lines removed. Up from 


“Bike,” © 1994, De Beeldenstorm, 
Amsterdam, in cooperation with 
Parametric Technology and Maestrocat 


Where CAD and high- 
end visualization meet: 
ElectroGIG’s GIGViz (used 
to create this motorcycle) 
provides a translator that 
lets users smoothly 
convert a Pro/Engineer 
model to ElectroGIG 
format for imparting that 
extra gleam. 


CDI Computer Services 
(Troy, MI), an engineering 
and design house, relied 
on the capabilities of 
Wavefront’s Advanced 
Visualizer software to 
create a dramatic 
promotional animation for 
General Motor’s 1995 
Cadillac Seville. This 
image comes from that 
part of the sequence 
during which the viewer 
can watch as data pulses 
travel through the car’s 
high-tech braking, 
steering, and suspension 
systems. 
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For McDonnell 
Douglas engineers 
working as part of 

the Design 
Visualization Group 
at Kennedy Space 
Center, creating 
nicely rendered 
images of a design is 
crucial—not only 
because of the 
impracticality of 
creating physical 
prototypes for space 
projects but because 
the US Congress 
needs to view the 
design presentations. 
This image was 
created using 
MicroStation from 
Bentley Systems. 


that is a flat-shaded image with a 
single light source. This image 
doesn't look like a photograph, but 
it does remove the ambiguity that a 
line drawing can present. 

For more realism, textures are 
added to the different components 
of the model, and the image is illu- 
light 
sources. Higher up the image-qual- 
ity scale is Phong shading, which 
shows spectral highlights. For ex- 


minated with multiple 


ample, a sphere rendered with 
Phong shading has a little “hot 
spot’ where the light hits it, giving 
an indication of where the light is 
coming from. Moving still closer to 
photographic quality is ray tracing, 
which adds reflections, refractions, 
and sharp shadows. The current 
summit for image quality, at least 
for practical purposes for mechan- 
ical engineers, is ray tracing with 
the addition of radiosity. 

Jerry Flynn, product manager 
at Bentley Systems Inc. (Exton, PA), 
distinguishes between ray tracing 
and radiosity this way: “In the real 
world, lights are reflected, and ra- 
diosity calculates reflective light. 
Ray tracing lights up only what the 
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user-defined lights are shining on." 

Flynn suggests thinking of a 
room with a halogen lamp point- 
ing up at the ceiling. A ray-traced 
view of that room will be black ex- 
cept for the areas the light hits di- 
rectly. A radiosity solver calculates 
the light being reflected off the ceil- 
ing and the walls to give an image 
that is similar to a photograph. “Ra- 
diosity gives realistic lighting, shad- 
ows, and reflections,” Flynn says. 
“You hear about photorealistic ren- 
dering. The ultimate in photoreal- 
istic rendering is when you've got 
ray tracing with radiosity.” 


Visualization tools for mechani- 
cal engineers come from three 
sources. First, some level of visual- 
ization capability is usually built 
into the CAD packages themselves. 
Second, several CAD vendors offer 
an optional module with more ad- 
vanced visualization features. A 
third source is third-party visual- 
ization packages compatible with 
the popular CAD file formats. 

The visualization tools within 
the CAD packages themselves are 


the most basic, or furthest from 
photorealism. The quality of the 
image available from CAD pack- 
ages is not yet good enough for 
presentations, says Jeffrey Simon, 
president of EMD (Engineering, 
Manufacturing, and Design) at DH 
Brown Associates Inc. (Port 
Chester, NY). 

Still, over the years, the visual- 
ization capabilities in the CAD 
packages have come a long way. 
For example, the first release of 
Pro/Engineer from Parametric 
Technology Corp. (PTC; Waltham, 
MA) had hidden-line removal and a 
fairly basic shading option. Later 
releases added colors, multiple 
light sources, and transparency. 
The current release includes more 
advanced features, such as shini- 
ness and opaqueness. PC CAD ven- 
dors have followed suit, giving their 
packages just as good and some- 
times better visualization capabili- 
ties than their workstation coun- 
terparts. The latest release of 
MicroStation, for example, pro- 
vides Phong and Gouraud shading 
as well as pattern mapping and 
bump mapping. 

For some engineers, the visual- 
ization capabilities available in the 
CAD system are sufficient. Terry 
Von Parrish, engineering design 
manager for Miracle Recreation 
Equipment Co. (Monett, MO), says 
the visualization tools in Pro/Engi- 
neer alone are adequate for his 
needs, which include presenta- 
tions of large projects, such as 
water slides, to clients. 

“It depends on how much time 
and detail I put into the presenta- 
tion,” says Von Parrish. “If I want it 
to look very realistic, I can apply 
gradient shading to the different 
components of the model and vary 
the intensity and direction of the 
lights.” While Von Parrish is con- 
tent with the image Pro/Engineer 
gives, he does take an extra step to 
enhance his presentations. In a 
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The high-quality rendering of this automatic screw driver model was accomplished using the 
VisLab package from Engineering Animation Inc. (Ames, 1A). 
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separate program, he scans in a 
photograph of the customer's site, 
then overlays it with the Pro/Engi- 
neer image of the proposed project. 

When a higher level of realism 
is needed, some engineers can get 
it from the same vendor that sold 
them their CAD software. For ex- 
ample, Intergraph Corp. 
(Huntsville, AL) sells ModelView, 
which works with the Intergraph 
EMS and Bentley Systems Micro- 
Station CAD systems; Autodesk Inc. 
(Sausalito, CA) sells AutoVision and 
3D Studio, which work with Auto- 
CAD files; and Manufacturing and 
Consulting Services Inc. (MCS; 
Scottsdale, AZ) offers Anvil-Vision 
to complement its Anvil-5000 CAD 
system. These packages provide 
the additional capabilities needed, 
such as ray tracing, texture map- 
ping, and bump mapping. The 
main benefit to using one of these 
is that since the design file isn’t 
translated into another vendor's 
format, there’s less chance of data 
corruption. 

Visualization tools available 
from third parties include the well- 
known high-end systems from 
companies such as Wavefront 
Technologies (Santa Barbara, CA) 
and Alias Research Inc. (Toronto) 
as Well as from relative newcomers 
such as EAI; MetaVision (Raleigh, 
NC), and the Netherlands’ Elec- 
troGIG (US headquarters: San 
Francisco). According to Dan 
Arnold, product director for indus- 
trial design at Alias, his company 
doesn't target the mechanical engi- 
neering market. Instead, Alias sees 
high-level visualization, in the 
words of the company’s sales liter- 
ature, as being for “the front-end 
creative aspect of product design.” 

The other companies, however, 
actively pursue the mechanical en- 
gineering market, with EAI and 
ElectroGIG having set their sights 
on Pro/Engineer users in particu- 
lar. These two vendors have taken 


the extra step of writing a direct 
translator that converts Pro/Engi- 
neer files to their own format, sim- 
plifying and ensuring the quality of 
CAD data transfer. EAI has given its 
package, VisLab, the extra advan- 
tage of working within Pro/Engi- 
neer itself. The user selects a but- 
ton marked “VisLab” from the 
Pro/Engineer menu, and the soft- 
ware is launched without exiting 
Pro/Engineer. In terms of conve- 
nience for the Pro/Engineer com- 
munity, this product is almost like 
getting photorealistic rendering ca- 
pabilities directly from PTC. 


Reasons to Render 

Most mechanical engineers who 
create realistic-looking rendered im- 
ages tell us they make them primari- 
ly for presentations to clients and 
management—to help them better 
understand what they are seeing. 
Such is the case for Lawrence 
Minkoff, president and CEO of 
Magna-Lab Inc. (Hicksville, NY). As 
one of the inventors of MRI (magnet- 
ic resonance imaging), he experi- 
enced the frustration of trying to 
convey new ideas with line drawings. 

“Years ago, there was an article 
in Popular Science,” Minkoff says. 
“They came up with their idea of 
what an MRI machine would look 
like based on our mechanicals. ‘They 
made a great drawing, but it was 
their vision and it didn't really re- 
semble our own.” Now he uses Au- 
toVision to make presentation-quali- 
ty images from his AutoCAD files so 
everyone can understand them. 

Similarly, Wayne Hymen, CAD 
services supervisor at Linvatec 
Corp. (Largo, FL), uses Inter- 
graph’s ModelView to present 
ideas for new arthroscopic surgical 
instruments to medical doctors. “If 
the instrument is made of stainless 
steel, we can apply that material to 
the CAD model so it looks very re- 
alistic,” Hymen says. “Some of our 
products are molded plastic, and 


we can apply colors to the model 
so they can see our color schemes. 
This is a much better way of con- 
veying our ideas to doctors, and 
also to our marketing department 
and model shop.” 

There are other reasons to cre- 
ate realistic-looking images from 
design data. In cases where it costs 
too much to make a physical pro- 
totype, a realistic image can some- 
times take its place. “The 
cost of mocking up 
something as big as a 
water slide is what led 
us to visualization,” says 
Von Parrish of Miracle 
Recreation Equipment. “We 
can propose a new design 
with a 3D image, rotate it, 
change the color, and can 
get a sense of how to mar- 
ket it.” For Von Parrish, this 
approach is far faster 
and less expensive 


The imaging ee 
capabilities of most CAD 
packages have improved 
considerably in recent years, and 
often include such sophisticated 
rendering tools as multiple light 


sources and transparency. This power 
saw, for example, was created entirely 


with I-deas software from SDRC. 


© Linvatec 


than building a model. 

Similarly, the work Humeniuk 
does at Kennedy Space Center is 
not amenable to physical prototyp- 
ing. “A lot of the items we design 
are one-of-a-kind items for han- 
dling a particular shuttle’s pay- 
load,” he explains. “We don’t have a 
big budget for prototypes, so an- 
(continued on page 33) 
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A Some CAD 
vendor’s provide 
optional rendering 
modules that can be 
used to enhance the 
realism of CAD models. 
For example, after 
using Intergraph's EMS 
package for modeling 
these surgical guides, 
engineers at Linvatec 
Corp. moved the model 
into ModelView to apply 
a metal texture. 
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hen the world asked for color, 

Canon responded with the 
revolutionary Color Laser Copier. 
Today Canon is answering your color 
needs with another visionary advance— 
the Canon Color Laser Copier 800 
and 700 color solutions. 

This extraordinary breed of 
copiers produces images so sharp, so 
vivid, they’re virtually indistinguish- 
able from the original. And Canon 
copiers are highly productive, too. 

They make a swift seven full- 
color copies per minute on a variety 
of materials including card stock. 


© 1995 Canon U.S.A., Inc. 
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Auto-feed OHP transparencies 
efficiently by cassette. Make multi- 
page documents effortlessly with the 
optional Recirculating Document 
Feeder and Sorter. And the Color 
Laser Copier 800 is the first color 
copier ever to offer Auto Duplexing 
for automatic two-sided copies. 
You can also transform these 
exceptional color copiers into ultrafast, 
full-color, plain paper printers with 
optional print controllers and Intelli- 
gent Processing Units (IPUs), so you 
can make brilliant color output directly 
from your computer or network. 
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vbe twice. 


COLOR LASER COPIER. 800 


For a free Color Solutions Guide 
that will tell you more about the 
Canon Color Laser Copier 800 and 
700, as well as the rest of our color 
copier line, call 1-800-OK-CANON. 
When the rest say you can’t, Canon 
says you can. 


Canon 


3D Digitizing for Engineering 
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D digitizing systems, which permit you to create a 
digital model from a physical part, are appealing because 
they ease the task of creating models of complex objects. 
Re-creating an existing part from scratch without a 3D dig- 

itizer is a bit like 
BY TERRY WOHLERS copying aprinted 

page by retyping 
it. Although 3D digitizers are not as straightforward as 
photocopy machines, the sense of technological break- 
through Is the same. 

You can render and print a digitized model to communi- 
cate shape information, extract dimensions from it to show 
size information, or use the 3D database to manufacture a 
replica using rapid prototyping (RP) and CNC machines. 
You can also use the 3D model to enhance multimedia 
presentations or animations. 

The big challenge of the digitization process in manufac- 
turing is to capture adequate detail and resolution. While 
adding a digitized model to a Hollywood film can be a real 
accomplishment, reverse engineering a part for prototyp- 
ing or manufacturing can take the challenge to another 
level. Let’s face it: The basic criterion for a movie or TV 
commercial is whether or not it looks good. No one from 
the audience measures the object to see if it meets a 
given tolerance. 

In manufacturing, RP and CNC machines require clean, 
complete, and accurate information. If areas on the model 
are incomplete or missing, it may be dif- 
ficult or impossible to build the part. 
Edges, grooves, and features need to 
be fine and crisp, or the results may be 
less than satisfactory. 

Most 3D digitizing systems are best at 
digitizing organic shapes and freeform 
sculpted surfaces, such as with human 
anatomy, animals, bones and skele- 
tons. Cars, trucks, motorcycles, and air- 
planes also lend themselves to digitiz- 
ing, although the process can be more 
difficult. Highly engineered parts, such 
as enclosures for electronic devices, 
are usually the most difficult for 3D digi- 
tizers. That's why these systems aren't 
used widely for reverse engineering of 
precision mechanical parts. 


How the Technology Works 

Most 3D digitizing systems rely either 
on a noncontact device or a touch 
probe. Touch-probe systems are manu- — 
ally operated, meaning you must touch 
the object for every 3D point you want 
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3D digitizers 
can be 
invaluable 
time-savers 
if you 
incorporate 
them 
effectively 


A 
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SUPPLEMENT 


to produce. This makes it challenging, if not impossible, to 
produce computer models at a high resolution. For in- 
stance, if the tolerance is +/- 0.020 inch for the part you 
want to reverse engineer and manufacture, you must digi- 
tize points at no greater than 0.020 inch apart. This is diffi- 
cult, considering that 0.020 inch is about the thickness of 
5 sheets of paper. 

Even with this drawback in terms of resolution, a touch- 
probe system might prove useful in the digitizing of an ob- 
ject such as a trophy or a tape dispenser—situations for 
which you don’t have to fit parts together closely accord- 
ing to a certain tolerance. And in the digitizing realm, touch- 
probe systems are relatively inexpensive ($1600 to 
$18,000). 

While noncontact digitizing systems start at around 
$40,000, they are the only practical choice for high-resolu- 
tion scanning of mechanical parts. They collect from 
20,000 to more than 25,000 points per second and provide 
resolutions ranging from better than 0.001 inch to 0.020 
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A Guide To 3D Digitizers 
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3030 RGB Hirez/ 
MM 


~ Digibot Il 


Mini-Moire 


FaroArm- 
B06-01/02 
FaroArm- 
B10-01/02 
FaroArm- 


—$12-01/02 


Immersion 
Personal 
Digitizer 
The Micro- 
Scribe 3D 


Surveyor Series 


Lemoine-LDS 


Cadeyes 


 Optotrak 3020 
OptotrakRH-2020 


~ Tricam - C800 


Flashpoint 3000 


ray 
\sotrak II 
OE 

CTT 
Renscan 


FreePoint 3D 


xtroLaser 


System 6-2000 


Optica LS 25 


Replica 1000 


Persona 24 
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$76,400 
$1495 


$514,000 
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TECHNOLOGY 
Portable CMM 


Tracking Laser 
Interferometer 


Line Laser 


4-Axis point laser 


Moire Interferometry 


6” Axis mechanical 
6” Axis mechanical 
6” Axis mechanical 
Mechanical Arm 


Mechanical Arm 
Counter Balanced 


scanning. CMM/CNC retrofit 
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triangulation laser 


Line Scan: triangulation laser 
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inch, depending on the particular technology. Laser digitiz- 
ers have become the most popular noncontact systems for 
most applications. They use a basic principle called “trian- 
gulation,” which works like this: If light hits a surface from 
One direction, and if the light is “seen” from another direc- 
tion, the location of the point can be inferred. Thus, lasers 
and sensors work in harmony to create x,y,z coordinates of 
points on the surface of an object. Movement of the laser 
light and sensors, as well as of the part itself, provides mul- 
tiple degrees of freedom. Through this combination of mo- 
tion, laser digitizers can capture the shape and size of odd- 
shaped objects with “pinpoint” accuracy. 

Digitizing speed depends on how fast the light moves 
across the surface and the sensors detect the location of 
the light. While certain lasers may be able to collect more 
points of light at a time, there can be a tradeoff in terms of 
accuracy of the data collected. 

Resolution depends on the distance measurable be- 
tween distinct points of light; it can be restricted by the de- 
gree to which the surrounding surface area between two 
points is also illuminated by the laser. If the illuminated sur- 
face area measures 0.030 inch, don’t expect a 0.010-inch 
resolution. Overall accuracy not only involves resolution, 
but the system’s optics, and the precision of mechanical 
parts. The object itself can also influence the accuracy of 
the data. If it has a dark or shiny surface, for example, the 
data will not be as good as if it is white or light gray and 
dull. Consider all of these factors when determining how 
accurate you want your data. 

Fine edges, sharp corners, and grooves pose a special 
problem. Each time the laser light “falls off’ a sharp edge, 
the light spreads or scatters. The result is usually a jagged 
edge in the data. Because most systems produce trian- 
gles from the collected points, if you were to zoom in on 
the jagged edge, you would see irregular triangles that do 
not form a straight line. This problem is less severe with 
systems that illuminate the surface in a 
very small area and thus permit the de- 
gree of resolution needed to cope with 
abrupt surface changes. 

Similarly, deep openings and concavi- 
ties can also present a problem. If the 
opening to the surface is smaller than 
the angle created by the triangulation 
process, the laser and sensors can nei- 
ther project nor “see” the light. The re- 
sult is missing data in the polygonal 
mesh surface—appearing as holes in 
the model. 

As is the case with most automation sys- 
tems, 3D digitizing systems cannot fully au- 
tomate manual tasks. To use them suc- 
cessfully, you must blend new techniques 
with old ones. 

Suppose you want to produce engineer- 
ing drawings from the 3D digitized data 
so that a model-maker or machinist can 
fabricate a precision part using traditional 
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shop tools. The 3D digitizer aids in 

the process by capturing much of the 

size and shape information, enabling 
you to render several views of the object. 
Using screen capture techniques, you can 
easily produce raster images of these renderings 
and then load each into a CAD software program, 
such as AutoCAD. A CAD user then can trace the pro- 
files and details of the object, then delete the background 
raster image. After adding dimensions, you end up with en- 
gineering drawings needed for part fabrication. Further- 
more, the drawings may provide a starting point for creat- 
ing a surface or solid CAD model, which would then 
present several possibilities for part production. 

View the 3D digitizing process as one of several tools in 
your tool box. To complete a job, you may need to take 
manual measurements using calipers. You may even 
want to use a product such as Surfacer from Imageware 
Inc.(Ann Arbor, MI) to repair triangles or fill in missing 
areas. The fabricated part may also require actual hand- 
work— “cleaning” things up by using traditional model- 
making techniques to cut, fill, and smooth grooves, cor- 
ners, and edges. 

lf the part you want to reverse engineer is not too large, 
doesn't have a lot of intricate detail and hidden areas, and 
has an acceptable surface finish, 3D digitizing—coupled- 
with one or more computer or manual techniques—may 
be the way to go. Be prepared to experiment and learn as 
you go. Also, listen carefully to those who have tried to 
digitize similar parts. They can save you a lot of time, 
agony, and money. Gc 


Contributing editor and industry consultant Terry Wohlers of Wohlers As- 
sociates (Fort Collins, CO) counsels organizations on how to select, im- 
plement, and manage technologies for CAD/CAM/CAE, rapid prototyping, 
and reverse engineering. 
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kay...S0 you've got the part sitting right in front 
of you. It's a beautiful shape: free-flowing feature lines the 
likes of which haven't been seen since Rodin. You also 
have a tape, which contains the digi- 
tized data. Your problem is, in order 
for you to deliver, you've got to turn 
that file of x, y, and z coordinates into 


Image courtesy of Faro Technologies 


a surface description that had better 
look a lot like that thing sitting in front 
of you. Oh, and by the way, your 
customer wants it by Friday... 


Sound familiar? If it does, you are 
not alone. With the recent advances 
in 3D scanning technology, more and 
more people are looking to digitizing 
to play a critical role in their geometry 
creation process. Whether you call it 
modeling, product design, reverse engineering, or “Part to 
Art”, the task is the same: to take scan data from a physical 
part and get it into your application software (CAD/CAM, 
animation, visualization) in some meaningful form. This ar- 
ticle focuses on the software side of the digitizing solution, 
or, more simply, what you do once you've acquired all 
those measurement points. 

Unfortunately in this short space, we can’t provide a 
recipe for solving all of your 3D data processing needs. If 
geometry creation were that simple, you wouldn't be read- 
ing this article. However, what we can do is introduce you 


RB COMPUTER GRAPHICS WORLD DOAeRETEH 


There’s 
more to the 


process 

to some key concepts and some of 3D 

key software tools you need to be digitizing 

aware of in order to successfully 

work with measurement data. than meets 
the eye 


Considering the Geometry 

The first thing you need to be knowledgable about is the 
different kinds of geometry you can create with scan data. If 
your goal is to create a computer model from the scan data, 
chances are your end result will be one of the following geo- 
metrical representations: polygons, mathematical surfaces 
(eg. NURBS), or solids. 

Polygons are typically created from scan data in one of 
two ways: by connecting points to define polygonal 
boundaries, or by sampling mathematical (surface) geom- 
etry. The former technique—a.k.a. “connect-the-dots’— 
implies that you must either have the exact points you 
need, or you must be able to derive the points you need 
from the existing point data. The latter technique, geome- 
try sampling, involves first creating mathematical surfaces, 
then using the mathematical description to create vertices 
for the polygons. 

While the surface-based approach entails a more in- 
volved modeling process, you will typically end up with a 
more efficient representation in terms of storage space, 
and, more importantly, you will be able to change the 
resolution of your polygonal model with a few simple op- 
erations. If you use the connect-the-dots approach, you 
get only the resolution you create. If you want a finer or 
coarser polygonal description, you will 
have to go through the process all 
over again. 

Depending on the sensor and/or soft- 
ware you use, you may also have a 
third option: automatically creating 
polygons directly from dense scan 
data. Sensor vendors such as Cyber- 
ware, Digibotics, and Laser Design as 
well as third-party software vendors 
such as Imageware provide a number 
of different tools for creating polygons 
directly from scan data. Some solutions 
use every scan point as a polygonal 
vertex. Others use heuristic techniques 
to automatically create a polygonaliza- 
tion that is guaranteed not to deviate 
from the scan data by more than a 
specified value. 


Creating Surfaces 
Mathematical surface models, whether 
they be NURBS, Bezier, or any other 


O many 
ereat things 
have been 


said about 


Pro/ENGINEER 


lately . 


“In 1994, Machine Design Magazine, 
based on reader nominations, recognized 
Pro/ENGINEER® as a CAD/CAM leader 
in mechanical design automation for the 
third year in a row. In their comments, 
readers cite the software’s powerful 
capabilities and PTC’s responsiveness 
and customer-oriented service.” 


Paul Dvorak, Senior Editor, CAD/CAM 


- Machine Design Magazine 


“In 1994, Industry Week chose 
Pro/ENGINEER as a “Technology Of 
The Year.’ We looked for innovations 
where vendors dared to wipe the slate 
clean and put user requirements at the 
heart of their strategy. PTC has done 
exactly that with Pro/ENGINEER. It 
commercialized advanced concepts of 
designing with 3D solid models that 
had been on engineering wish lists 
since the early 1980s.” 

John Teresko, Senior Technology Editor 

- Industry Week 


“Parametric Technology is becoming 
the market leader because it has better 
software, adds requested improvements 


more rapidly than its competitors, sells 
aggressively, keeps in step with hardware 
trends, and provides good application 
engineers to help train its customers.” 


L. Stephen Wolfe, Publisher 
- Computer Aided Design Report 


We felt. 
It was time 
we made it 
affordable — 
for every 
engineer. 
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Fully Associative Mechanical ce 
Design Automation Software 


| and intuitive, 
‘Common design — 


ned to take advantage of low-end 
ws NI” and UNIX™ operating systems, 


— better than PTC. 


As your needs grow and you require more advanced applications, such as 
associative manufacturing and advanced surface design, the Pro/ENGINEER 
family of products provides an easy way to add new capabilities. You can, _ 
trade up to a Pro/ENGINEER package by using a special trade-in credit, or 
you can complement your Pro/JR. installation with Pro/ENGINEER licenses. 
All parts, assemblies and drawings created in ProJR. are ey compatible 
with Pro/ENGINEER. 


Learn more about Pro/]R. 
Write, call or fax for additional information ¢ or to receive a 
schedule of upcoming seminar demonstrations in your area. 


Call (617) 398-5555 or fax (617) 398-5615. 


Outpacing our competition. Helping you outpace yours. 


Parametric Technology Corporation, Waltham, MA. 


Pro/ENGINEER is a registered trademark and Pod. the Pro/JR. logo, and o PTE logo are trademarks of Parametric Technology Corporation. 
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ation and tutorials make for 


ENGINEER the 


Parametric feature-based 


solid modeling 


Fully associative single data 


structure 


Full assembly capabilities a 


Dense versus sparse data: The model of the pump housing on the 
right, which was created from a low-density scan, consists of cross- 
sections and feature lines and has a total of 2730 points. The model 
on the left was created with a high-density scan over the entire object 
and contains over fifty-seven thousand points. They both describe the 
Same shape, but each will require different tools to complete the task. 


Image courtesy of Laser Design 


Standard representation, are typically created by using any 
of a number of curve-based construction techniques. Loft- 
ing, blending, and sweeping and their basic variants are 
perhaps the most common curve-based construction tools 
in use today. If you are going to create “math data” from 
scan data, you will have to know these and many other 
techniques like the back of your hand. 

The key issue here is that if you want to create surfaces 
from point data, you’re probably going to have to create 
curves first. Although the overwhelming majority of sur- 
face modelers currently on the market rely exclusively on 
the techniques mentioned above, a few newer software 
packages allow you to create surfaces directly from the 
point data, or from point data and curves. The key issue to 
lookout for with these packages is how the surfaces creat- 
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The data on the left is the original cloud data containing over 
25,000 points. The data on the right is the cross-sections and 
feature-line data acquired from the original scan data using 
interactive sectioning tools. 


ed using these techniques join together with other sur- 
faces (which may come from another software package) 
to form a complete model. 


Creating Solids 

Polygons? Surfaces? | want solids! Yes, solid model- 
ing is certainly all the rage in CAD/CAM these days—and 
rightfully so. Assembly modeling, interference checking, 
and true parametric design have all helped revolutionize 
the product engineering process. 

The problem is, how do you turn that thing sitting on 
your desk into an accurate solid model in your computer? 
Quite frankly, it isn’t always so easy, but it is doable. The 
only way to accomplish this task today is to go through the 
process of creating a complete, closed, continuous sur- 
face model from your scan data, then 
turning your surface model into a solid. 

The difficulty here lies in the fact that 
you are starting with scan data, not the 
blank screen that the solid modeling 
concept grew up on. It’s difficult enough 
to create smooth surfaces that are all 
perfectly continuous when you are 
drawing them on the screen. Now add 
the constraint that those smooth, per- 
fectly continuous surfaces must not de- 
viate from the scan data by more than 
0.001”—and add the fact that the sur- 
faces were probably generated outside 
of the solid modeler—and you may 
have a big challenge on your hands. 

Fortunately, however, the solid model- 
ing vendor community is beginning to 
acknowledge the importance of starting 
with scan data in a solids-based envi- 
ronment (note, as an example, the in- 
troduction of Pro/Scan Tools from Para- 
metric Technology Corp. last year). 
Clearly, the PTCs, EDS’s, Matra’s, and 


A pseudo-color map showing the deviation of scan data from a 
mathematical surface model. Tools such as this one allow users 
to visualize the integrity of the models they create and very 
quickly identify any trouble spots that might exist. 


SDRC’s of the world do seem to be paying a lot more at- 
tention to working with imported data. So, although con- 
verting scan data to a solid model is definitely doable 
today, the future looks even more promising. 

Regardless of what type of geometrical representation 
you want to create—polygonal, surface, or solid—the 
method of geometry creation you choose is defined en- 
tirely by the shape of the object you are 
modeling. That is, the “flow” of the 
shape uniquely determines how you go 
about breaking the object up in to indi- 
vidual surface elements. To be success- 
ful in your modeling task, you will need 


that, to turn it into the surface repre- 
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sentation you need, you simply Ne. 4 SX) x 
have to create curves from the con- RO Oe oe ip 
tours given, then use basic curve- AY a ~< Pi Fi 
based surface construction techniques to oA mae 
create the surfaces. Unfortunately, life is Nee 
rarely so simple. If you do get all the data you a as 


need, you will be spending most of your time get- 

ting the intersecting contours to line up exactly, while 
keeping joining contours perfectly continuous. If you 
don't get all the data you need, you'll have to send the ob- 
ject back for rescanning. The key tools needed here must 
include the ability to modify either the digitized contours or 
the resulting curves in a very precise manner. 

The hope with the dense scan data is that you can save 
a tremendous amount of time during the actual scanning 
process—or at least in operator time—and that you will be 
able to create a much more accurate representation of the 
shape (since you have a much more complete digital de- 
scription of the object). The problem with this type of data 
has been the fact that, until a few years ago, no commer- 
cial software could practically handle the massive quantity 
of data contained in these point “clouds.” This situation is 
changing quickly as more and more people experience 
the benefits of cloud-type scanning technology. But simply 
being able to load in and visualize the cloud data isn’t 
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Imagine placing a complex object on your desktop 3D Digitizer. pushing 
a button and automatically getting a complete, accurate 3D surface model. 


Introducing the only fully-automated, portable, non-contact, 4-axis 
digitizing solution: the Digibot Il from Digibotics, Inc. 


Digibotics’ patented laser scanning technology gives you a large work volume, 
unparalleled speed, high accuracy, and exceptional ease of use — all for the 
cost of a basic workstation. And, with DigiEdit, Digibot’s fully integrated 
software environment, you can visualize and edit the digitized data, and 
generate output in standard formats to your CAD/CAM, rapid prototyping, 
design, or analysis systems, st 


to make sure that you have your point 
data organized along and perpendicular 
to feature lines. If your subdivision does 
not follow this one simple guideline, 
chances are that your model will either 
have undesirable wrinkles in it, or it 
won't be an accurate representation of 
the object you scanned. 


Understanding Your Data Type 

In addition to a knowledge of geometry 
types, you also need a knowledge 
about data types. Scan data can be cat- 
egorized by three properties: data den- 
sity, data structure, and data integrity. 
Your strategy for working with the data 
will depend on all three. 

lf we consider data density first, the 
thing you must know Is that a scan of 
an object can either provide you with 
dense data or sparse data. Though 
both types of data may describe the 
same object, a high-density scan con- 
tains many more data points than does 
a low-density scan. 

The hope with the sparse scan data is 


Call us today at (512) 832-6544 
and learn how the Digibot II is 
improving the productivity of leading 
manufacturing, inspection, industrial 
design, rapid prototyping, biomedical, 
and animation companies. 


Austin, Texas 78758 Fax (512) 832-1163 
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and imp 


lement new CAD/CAM/CAE systems based on next-generation solid-modeling 


‘technology. 


IL. Tightening the Link Between Design and Analysis 
__ Users, vendors, and industry experts discuss the productivity advantages of creating a 
S — tighter integration between design and analysis functions and explore the technical and 


organizational challenges involved in making that happen. 


lll. The Challenge of CAD Data Management 


An in-depth exploration of the enormity of the CAD data management problem, complete 
- with advice from both vendors and industry experts on how to evaluate existing 


technology solutions and develop a logical, phased implementation plan. 
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enough. You still have to be able to create the curves that 
will be used to create surfaces, which means you have to 
have the software tools to transform the cloud data into 
essentially the equivalent of the sparse scan data: cross 
sections and feature lines. 


Structured Data vs. Scattered Data 

Structured data is data with a meaningful order to it. Even 
sparse data can be considered structured data if, for exam- 
ple, the data is organized according to cross sections and 
feature lines. Some laser or CT scanners, such as those 
from Cyberware, Digibotics, and Scientific Measurement 
Systems can produce structured data that is organized as 
slices, while some other non-contact systems, such as 
those from EOIS and Sharnoa, can produce data that is 
structured as grids of data, or “piecewise” grids. Some 
commercial software systems can use the organization of 
the cloud data to significantly speed up certain operations. 

Scattered data is simply a collection of unordered x,y,z 
coordinates. Examples of scattered 
data may include “stream mode” data 


from a hand-held digitizing stylus or CAD | CAM 


tracker that has been “scribbled” RECRUITERS INC ™ 


across the surface of the object, or 
data from a non-contact system that 
produces multiple overlapping data 
sets. This type of data requires you to 
have tools that can extract the feature 


Explore the opportunities! 


Our clients seek the best in 


along with 
the structured 
data than if you 
had scattered data. 
When you are working 
with digitized data, you also 
need to understand that the 
data you have will not correspond 
to actual locations on the surface 
of the object you scanned. But that 
doesn’t mean it is bad data. These 
deviations will occur regardless of 
which sensor technology you use, 
and they could be due to sensor 
noise, transport mechanism reso- 
lution, surface finish, file-transfer 
issues, or any of a number of other 
causes. Assuming that you select- 
ed the right sensor for your task 
(and you used it correctly), the measurement values 
should be well within your job requirements. The point is, 
for you to create the quality surface representation you 
need, you are going to have to work with (and around) the 
data you have; it’s rarely the case that just connecting the 
dots gives you the surface you need. Thus the need for 
software tools to work with your cloud data. 


Your Essential Point Processing Toolkit 

Which brings us to our final topic—the software tools 
themselves. Now that we’ve covered some of the basic 
concepts involved in working with point data, let’s take a 
look at the kinds of tools you will have to be familiar with in 
order to complete your modeling task. 

One of the most basic tools you'll need access to is one 
that allows you to conduct selection operations. Depend- 
ing on how you read the data into your modeling system, 
your point cloud data may be organized into groups, layers, 
or individual point entities. At some time during your inter- 
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the structure of your data does not 
correspond to the flow of the shape 
of the object (which is often the case 
with slice and grid-type data struc- 
tures), then you are no farther 
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action, you will have to select a subset of the data with 
which to work (for example, to create a surface boundary). 


This selection is most typi- 
cally done by interactively 
picking or drawing a box or 
contour around the desired 
points on the screen. 

Besides selection opera- 
tions, you'll also need ac- 
cess to creation opera- 
tions. Whether it be a 
Single point or an entire 
contour, chances are, no 
matter how good your 
scanner is, you arent 
going to get every point 
you need from your original 
scan data cloud. Tools that 
allow you to create this 
missing data range from 
text-based dialog boxes 
that ask you to type in the 
x,y,z coordinates of each 
new point, to heuristic- 
based automatic opera- 
tions that hypothesize the 
exact locations of edge 
points from the neighbor- 
ing scan data. 

Of these tools, perhaps 
the most interesting is the 
class of sectioning tools 
that allow you to extract 
cross sections and feature 
lines from dense cloud 
data. These tools allow 
you to treat the cloud data 
as a “virtual model,” from 
which you can interactive- 
ly extract contour data 
(without rescanning, or 
any ambiguity as to what 
the shape should be). 
Typical sectioning tools in- 
clude: sections perpendic- 
ular to a specified axis, 
sections perpendicular to 
a specified contour, and 
sections interactively de- 
fined by the user. 

Given that the point data 
does have some error as- 
sociated with it, you will also 
need tools to modify and 
edit your scan data. These 


tools can range from simple interactive pick/-delete opera- 
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tions to complex smoothing and filtering tools. (Note that it 


can also be argued that the curve- and surface-creation 
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processes are equivalent to oi 
smoothing and filtering operations.) : 


Finally, 
and perhaps \ wa 
most impor- Vy 


tantly, are the in- 
terrogation tools. If 

you are creating a comput- 
er model from point data, 
you absolutely have to be 
able to verify that the 
geometry you create 
checks out with respect to 
the physical object: other- 
wise, you have no way of 
knowing if you did your job 
correctly or not. 

Interrogation tools range 
from simple visualization 
tools such as smooth 
Shading (does it look 
right?) to complex math- 
ematical analysis algo- 
rithms. At the very least, 
you should have tools that 
can quantify the deviation 
from a selected point to a 
selected surface or poly- 
gon. On a practical note, 
the easier it is to visualize 
the results of this analy- 
sis, the easier it will be to 
convince yourself or your 
customer that the job is 
done right. 

With more and more 
people realizing the viabili- 
ty of digitizing technology 
as a key part of their de- 
Sign and engineering 
processes, and with the 
advent of this new gener- 
ation of sensing technolo- 
gies, working with scan 
data has become an im- 
portant component in the 
3D modeling process. 
Hopefully, the information 
in this article has helped 
to point out some of the 
key issues involved in 
working with this type of 
data, and will help you 
“rise above the (point) 
clouds” when you confront 


your next complex 3D modeling task. Gs 


Kurt Skifstad is president of Imageware Software (Ann Arbor, Ml). 
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henever you hear of a major commercial or in- 
dustrial accident, you can be pretty sure that it will be 
quickly followed by at least two events. First, someone will 
consider a lawsuit. Second, someone will try to figure out 
how and why the accident happened in the first place. 
That's where 
BY H. GARRETT DEYOUNG Gerry Jackson 
comes in. Jackson, 
a senior engineer at Failure Analysis Associates Inc. in 
Birmingham, Michigan, often needs to gather computer- 
ized data for the company’s main business—the investi- 
gation, analysis, and reconstruction of accidents, disas- 
ters, and product failures. In times past, that typically 
demanded a painstaking, time-consuming succession of 
manual measurements that might later be used in court or 
to analyze the event. The methodology not infrequently 
led to little more than educated guesses about what went 
wrong with the aircraft, the oil platform, the construction 
crane, or the automobile. 

Today Jackson claims to have a much more reliable tool 
to aid in accident reconstruction and analysis—a 3D digi- 
tizing system from Science Accessories Corp. (SAC) in 
Shelton, Connecticut. Jackson simply runs a hand-held 
sonic probe over the structures in question. Signals that 
are reflected from the surface are detected by a series of 
remote microphones and converted into highly accurate x, 
y, Zcoordinates, which can then be translated into CAD 
images of the wreckage or the accident scene. “I can 
measure anything | want to put into an animation,” says 
Jackson. “We use it to measure vehicle crush, systems 
dislocation, even to reconstruct a portion of the highway.” 
The CAD images produced by the SAC system are accu- 
rate to 0.2mm. 

In addition to rapidly acquiring huge amounts of digitized 
data, the technology has helped to create new business 
for the company. “It has given us more credibility with in- 
surance companies, attorneys, and other clients,” says 
Jackson. Another appealing feature of the SAC digitizer, 
he says, was the price—just $6000. 

The SAC device (formerly called the GP-12 3D, now 
dubbed Freepoint 3D) is just one entry in what is fast be- 
coming a crowded and sometimes confusing lineup of 
3D digitizers. Essentially, the technique permits engi- 
neers, designer animators, and other users to quickly du- 
plicate, often in precise detail, virtually any physical ob- 
ject for visual representation and manipulation in a 
standard CAD environment. Common examples include 
the reverse engineering of existing products for which 
CAD data does not exist; rapid prototyping; the genera- 
tion of NC toolpaths; and the creation of product packag- 
ing and mating surfaces. 

While 3D digitizing is targeted primarily to manufactur- 
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Engineers and 
designers put 
today’s 3D 
digitizing 
technology to 
work ina 
variety of ways 
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ing, many vendors are busily scoping out other markets. 
In the biomedical field, for example, the technology uses 
digitized data from patients and CT images to design pre- 
cisely sculpted implants, surgical tools, and prostheses. 
Other users employ 3D digitizing to verify that a critical 
manufactured part exactly conforms to the original CAD 
image. Some systems are even used to generate special 
Hollywood effects, such as the bizarre distortions of Mery! 
Streep’s head in Death Becomes Her. 

As a result, the 3D digitizer market is “very fragmented, 
with no clear leader,” says Terry Wohlers, a CAD consul- 
tant based in Fort Collins, Colorado. The technology also 
is limited by costs—some of the more sophisticated sys- 
tems are priced at more than $75,000. Specialized soft- 
ware interfaces, which translate the thousands of ac- 
quired data points into engineering surfaces within the 
user’s CAD system, can easily top $15,000. 

Few vendors, however, have yet convinced prospective 
users—many of which are small design companies with 
limited budgets—of the technology’s potential payoffs. 
“Many users don’t really understand the technology,” ex- 
plains Chuck Rushmore, regional sales manager at Com- 
puter Design Inc. in Saline, Michigan. “We need to do a 
better job of educating the people who stand to benefit 
from the technology.” Computer Design supplies interface 
software that translates scanned data from Pixsys and 
other digitizers to NURBS surfaces for use in Pro/Engji- 
neer, Catia, and other CAD environments. 

The complexity and high costs of some digitizers add up 
to a big challenge for hardware and software vendors. “It’s 
Surprising how slowly this technology is catching on,” says 
consultant Wohlers. “There still are only hundreds of sys- 
tems out there, not thousands.” A spokesman for one hard- 
ware vendor calls that estimate on the low side, although 
he agrees that the market is far from fully developed. 

Various digitizers have nevertheless racked up generally 
high marks with users. One example: Bob Koch, head of 
new product development at Baxter Advanced Engineer- 
ing Design Center in Round Lake, Illinois. Originally 
formed to support internal customers at Deerfield, Illinois- 
based Baxter Healthcare Corp. (a top supplier of medical 
equipment and devices), the Center now provides design 
services to the hundreds of external industrial, foundry, 
and automotive clients who comprise about half of the 
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Center’s business. 

Koch and his colleagues use digitizers from Laser De- 
Sign Inc. (Minneapolis) to capture their clients’ designs— 
Supplied as clay models, for instance—in order to re- 
design and manufacture the product, create mating 
surfaces, and design customized packaging, among other 
things. Koch claims that the digitizer typically achieves an 


ternative to 
the hand-held 
probe comes 
from Hymarc Ltd. in 
Ottawa, Canada. Hy- 
marc’s Hyscan laser digi- 
tizer, according to company 
sources, employs an optical tri- 
angulation system to acquire up 
to 10,000 points per second with a 
resolution of 0.001 inch. Among 
other users, the Hymarc device Is 
now being employed by The Becker 
Group Inc. in Warren, Michigan, an 
external-parts supplier to Big Three 
automotive clients. Scanning opera- 
tor David Roudebush explains that 
the Hymarc system is being used 
“around the clock” by three engi- 
neers on Silicon Graphics workstations to reverse-engi- 
neer existing parts—door panels, for example—for use in 
new models. The data are provided to Becker's clients in 
the form of IGES or other files. 

Another interesting entry into the digitizing field is Immer- 
sion Corp. (Santa Clara, CA). The three-year-old company 
offers a probe-based “personal digitizer,” priced at just 


accuracy of +/— 0.001 inch, although the device can be 
tweaked to even higher levels. In many cases, he says, 
the technology has cut product development time from 
months to weeks. 

Working on several Silicon Graphics workstations, 
Koch also uses Surfacer rapid prototyping software from 
Imageware Inc. (Ann Arbor, MI) to process the digitized 
data. Not unlike several other such software products 
now on the market, Surfacer is designed to accept 3D 
point data, curves, and surfaces from laser and optical 
digitizers, coordinate measuring machines (CMMs), and 
other sources for output to downstream analysis, design, 
visualization, and manufacturing. “Imageware has a very 
fast beta schedule,” says Koch, “and the software lets us 
Snap in the data very quickly.” The manipulated data is 
exported into Pro/Engineer for the Center’s internal use, 
but it may also be supplied as ASCII, VDA, IGES, binary, 
or other files, depending on the client’s needs. 

Elsewhere, Rocky White has used SAC’s sonic digitizer 
for about a year and a half in accident reconstruction for 
litigation purposes, biomedical design, and other applica- 
tions. Working with AutoCAD, White—an animator with 
seven-year-old Engineering Animation Inc. in Ames, [A— 
has digitized more than 300 objects during the past year. 
“It’s easy to use and very fast”, he says, adding that he 
usually can digitize an entire automobile—up to 13,000 
data points—in less than a day. Digital reconstruction of 
an auto previously took the better part of a week. His 
major complaint thus far: the lack of an automatic-scan 
mode with the SAC digitizer, which makes for tedious 
scans of large areas, such as roofs and door panels. 

Of course, a number of vendors offer non-contact digi- 
tizers that don’t require the use of a probe. One such al- 
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$1,600 (which includes one of 10 software packages) that 
is said to provide many of the advantages of 3D digitizing 
at a fraction of the average going price. Rather than sonic 
or optical signals, the Immersion device employs a non- 
emitting stylus and mechanical (instead of optical or sonic) 
sensors. The sensors compute angles and positions, de- 
termine and record the locations of specific points on the 
object, then translate the data points to an imaging pro- 
gram via the serial port of the user’s computer. 

Originally targeted to artists and animators, the system 
is now being marketed to industrial designers. The device 
acquires up to 1000 points per second and is now being 
used by more than 300 customers, according to Immer- 
sion president Louis Rosenberg. At the Ohio Supercom- 
puter Center in Columbus, for example, senior research 
scientist Don Stredney uses the Immersion system and a 
Silicon Graphics workstation to provide medical re- 
constructions, based on patient data captured by MRI and 
CT scans, to create detailed images for use in surgical 
training and planning. The system, which is said to be ac- 
curate to 0.001 inch, is now in a “pure research” phase, 
Says Stredney. “We're still looking into its potential applica- 
tions and limitations,” he says. 

Digitizer vendors, not surprisingly, are jockeying for po- 
sition and differentiation in the market, but a clear pattern 
of dominance has yet to emerge. Laser Design appears 
to have a solid edge in manufacturing applications, ac- 
cording to consultant Wohlers, while Cyberware (Mon- 
terey, CA) has thus far focused primarily on entertainment 
and scientific/medical applications. Cyberware is never- 
theless also going up against Laser Design and other 
companies in manufacturing and product design. “Most 
[digitizer] vendors are too small to focus on specific mar- 
kets,” explains president David Addleman. “A lot of com- 
panies have gone out of business that way.” Cyberware’s 
product is distinguished from most other offerings by cre- 
ating color images—a useful option that can provide infor- 
mation on reflectance, temperature properties, or certain 
structural subtleties. 

Other vendors are similarly differentiating themselves 
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from the competition. Pixsys Inc. in 
Boulder, Colorado, for instance, markets 
what it calls the FlashTracker, priced at 
about $1200. When added to the Pixsys 
FlashPoint Model 3100 (approximately $19,000), 
the FlashTracker is said to eliminate the need for ex- 
tensive fixturing of the scanned object by maintaining 
registration vis-a-vis the hand-held probe as the object is 
moved about. Another company, Digibotics (Austin, TX) of- 
fers a unique four-axis scanner that uses intelligent adap- 
tive scanning software. This software watches for obstruc- 
tions as it digitizes and then automatically pivots its laser 
around the obstruction to obtain all the necessary data 
points. This ability makes this scanner especially well-suited 
to capturing data for very complex models. 

Among interface software vendors, Imageware appears 
to have secured a solid position in the digitizing market. 
The company’s Surfacer product, according to president 
Kurt Skifstad, dramatically shortens the time needed to 
translate raw point data to usable CAD surfaces. In one 
Study, Digibotics reports that the combination of Surfacer 
software with the Digibot II laser scanner cut the reverse- 
engineering process from four weeks to one week. “Cus- 
tomers want more automation, less interaction, and fewer 
keystrokes,” says Imageware’s Skifstad. “We expect to 
give them more of those features this year.” Imageware 
markets its software via cooperative programs with sever- 
al digitizer manufacturers, including Pixsys, Cyberware, 
and Faro Technologies Inc. (Lake Mary, FL). 

Clearly, no single digitizing solution is right for everyone. 
In some cases, says consultant Wohlers, it may even 
make sense to forego the purchase of a system and in- 
stead use an off-site digitizing service. For users who are 
convinced of the need for a dedicated system, Baxter's 
Koch recommends “going with the Imageware bundle and 
the highest-quality graphics and speed you can afford. 
Test some sample files from a local supplier and see how 
they work.” Roudebush of The Becker Group, noting that 
even some relatively simple products can chew up 200M, 
also urges digitizer users to invest in a high-end worksta- 
tion with lots of memory. And make 
sure that the software can filter 
data—some of the files generated 
by Baxter must be smoothed and fil- 
tered to less than 1M for the cus- 
tomer’s use. 

lf high system accuracy is essen- 
tial—in litigation, for example, when 
a reconstruction or analysis may be 
challenged—make sure that the 
accuracy Is thoroughly demonstrat- 
ed, says White of Engineering Ani- 
mation. But if accuracy is not that 
important, adds Baxter’s Koch, 
CMM may provide perfectly accept- 
able data. Gs 


H. Garrett DeYoung is a freelance writer 
based in Scituate, Massachusetts. 


(continued from page 31) 
other use for the visualization tools 
is to make sure everything fits.” 
Several engineers emphasize 
how the use of realistic images 
boosts the client’s confidence in 
their work. Says Von Parrish, 
“These are big-ticket items people 
are ordering from us: pools, parks, 
and so on. Customers need to 
know what it’s going to look like 
when it’s done. When we're deal- 
ing with committees, which we 
often are, pictures go a long way. 
When they see the investment 
we've made in the project, that 
builds their confidence in us.” 
Then there are times when a 
realistic computer image is used 
because it represents what an engi- 
neer wants to show better than an 
actual photograph. “We recently 
designed some very small blades 
that are used for cutting,” explains 
' Hymen of Linvatec. “We wanted to 


show the differences between old 
and new designs, but photography 
for that was very difficult because 
these blades are located in one- 
eighth-inch tubes. So we took ren- 
derings of the old and new designs, 
saved them as TIFF files and 
brought them into Photoshop. 
There we put the two images side 
by side, added some text, and 
made a poster for a trade show.” 
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Photorealistic Future 

Although the visualization sys- 
tems currently available to me- 
chanical engineers are far easier to 
use than their predecessors, most 
companies seem to assign the task 
of creating presentation-quality im- 
ages to one person, or to a special 
department if it’s a large organiza- 
tion. For example, Von Parrish 
does most of the visualization at his 


Those who don’t want 
an image that looks too 
photorealistic can use 
Kaly, a software 
package that can 
transform a 3D model 
into an image that looks 
more like a hand-drawn 
illustration. 
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company; Minkoff does most of it 
at Magna-Lab. McDonnell-Douglas 
has a special “Design Visualization 
Group’ at the Kennedy Space Cen- 
ter. Certainly, any engineer might 
shade a solid model to get a better 
idea of what he or she is seeing. 
But for high-quality images, visual- 
ization still seems to be relegated to 
an individual or small group. 

Part of that is because it takes 
some training to use these tools. 
And since the need for realistic im- 
ages is not always that great, it isn’t 
necessary for all engineers to pro- 
duce them. Another reason for rel- 
egating visualization to an in-house 
specialist is because it takes a cer- 
tain amount of artistic talent to 
make a good rendering. 

“Basic shading helps an engi- 
neer understand form, but making 
presentation graphics is a com- 
pletely different thing,” says Arnold 
of Alias. “Someone who doesn’t 
have a good eye for lighting, color, 
and composition will create a poor 
image. We find that the people who 
are best at rendering are those 
with a background in photogra- 
phy,” he adds. 

If past advances in visualization 
technology are any indication, we 
are heading for a day when every 
mechanical engineer will have the 
ability to churn out photorealistic 
images. But is photorealism always 
desirable? Not always say some. “A 
lot of people want products that 
show the design in a kind of sketch 
format,” says Arnold.“Less-than- 
photorealistic is better in some 
cases, so people don't think a de- 
sign is finished when it really isn’t, 
for example.” 

Several of the engineers inter- 
viewed for this article mentioned 
being in meetings during which 
clients would look at realistic ren- 
ditions of designs and ask where 
the product was. They assumed it 
already existed when it was still in 
the design stage. One package that 


attempts to address this issue is 
KaTy from 5D Solutions Ltd. (Lon- 
don). It imports CAD files, then 
provides the user with different 
line thicknesses, shading patterns, 
and shading options for making 
images that look more like sketch- 
es done by a technical artist than 


like photographs. 

For many engineers, however, 
the trend to more photorealism is 
seen as a good thing. Because as 
Humeniuk says, “the people mak- 
ing the decisions equate the quality 
of the image with the quality of 
the design.” Gs] 
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TOE COMPUTER GRAPHICS WORLD 


BY TONY SIMERMAN 


A computer artist es, 
describes the 
evolution of a 

comic-art character 
from a 2D pencil 
Sketch to a fully 
articulated 3D figure 


ANATOMY 2am 


ANIMATION 


s recently as a few 
years ago, computer- 
animated 3D char- 
acters were a novel- 
ty—their simplistic 
forms and stilted mo- 
tion inspiring awe. 
Today, CG characters 


are everywhere— 
starring in feature films and Sat- 
urday morning cartoons and 
pitching everything from candy 
to car wax in TV commercials. Yet, 
with the exception of the sophis- 
ticated characters 
coming out of high- 
end production hous- 
robotic or sim- 
plistic forms waving 
pipe-cleaner arms 
still define many CG 
characters. 
Technical hur- 
dles, time constraints, 
and high costs are 
frequently cited as ob- 
stacles to the genera- 
tion of more sophisti- 
cated characters. In light of this, I 
recently decided to analyze the 3D 
character-animation process to 
determine whether these obstacles 
were real or conceptual, and to 
what degree they were surmount- 
able. The result of my efforts: a re- 
alistically animated 3D model of a 
comic-book-type character called 


Tony Simerman ts an artist/anima- 
tor based in Centreville, Virginia. 
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Buzz Killer—The Super Vigilante, 
whose development put to the test 
not only my creative abilities as a 
computer animator but also the 
capabilities of the software and 
hardware with which he was gen- 
erated. The project not only en- 
abled me to explore and compare 
the various tools and techniques 
available for generating believable 
character animations, it also al- 
lowed me to apply my professional 
talents to a personal interest— 
comic art, of which I’ve been a fan 
since the age of seven. 

My objective with Buzz Killer 
was to re-create on the computer a 
character similar in style to those 
I've seen in comic pages and which 
I've drawn on paper. I was after a 
character that would contain sub- 
tle musculature and detail and 
possess a full range of expression. | 
wanted the final product to be de- 
void of any seams in jointed areas 
such as the shoulders and hips. Ba- 
sically, | wanted a being that could 
be unleashed to mangle anything 
that might cross its path. 

The modeling and animation 
process necessary to achieving 
this, which I will describe, was def- 
initely an eye-opener. Along the 
way from concept to final render- 
ing, | encountered a number of ob- 
stacles, surprises, and mission-crit- 
ical issues before realizing some 
exciting results. 

After conceptualizing the char- 
acter, the next step was to choose a 


hardware platform and animation 
software. Almost all computing 
platforms offer some tools geared 
to 3D character animation, but if 
you want to create realistic digital 
characters that aspire to the level 
I've described, you better stick to a 
Silicon Graphics workstation. The 
SGI platform brings together the 
elements of graphic display and 
rendering power, along with com- 
plex character-animation software. 

For Buzz Killer, I used an SGI 
Indigo Extreme with the R4400 150 
SGI's highest-end 
desktop configuration—which sup- 


MHz processor 


plied sufficient real-time display 
feedback for the high-resolution 
character I would ultimately wres- 
tle with. Although I might have 
been able to get away with using a 
less-equipped version of the 


Indigo*—the same processor and 
software can reside in any Silicon 
Graphics configuration—I found 
the extra display power provided by 
the Extreme crucial for work of this 
complexity. For software, I used the 
Creative Environment version 2.66 
from Softimage (Montreal). 

I was helped in the production 
of Buzz Killer by animator Rod 
Bland. We found that although the 
grunt work for this project was 
more than we had originally antici- 
pated, our balanced, two-person 
team could work well throughout 
a project of this scope. From initial 
design to final rendering took us 
about eight weeks. (If for some rea- 
son we had been pressed for time, 
we probably could have completed 
the project in six weeks.) 


As with most character-design 


processes—conventional and digi- 
tal—early iterations of Buzz Killer 
were generated with pencil and 
paper. But while the initial design 
steps are the same regardless of 
the ultimate creative media, there 
are conceptual differences associ- 
ated with the tools that you choose 
to rely on. For example, when 
you're using electronic media, you 
really need to consider the capabil- 
ities of the computer with respect 
to achieving certain looks. This can 
save headaches later on. For exam- 
ple, realistic hair and fur are still 
tough rendering tasks, so you may 
want to try to get around that 
somehow. | avoided this struggle 
with Buzz Killer, because the char- 
acter I had conceptualized wore a 
headdress. It is also important to 


note that, as powerful as computer- 
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based character animation can be, 
conceptual design still remains the 
most critical phase of the process. 
No amount of computer graphics 
wizardry can help if the original 
character holds no interest. 

Once the initial concept is com- 
plete, you have to decide how to 
build what you have designed. You 
can either create digital models, or 
you can build, then digitize, physi- 
cal models. Your judgment here 
should be driven by the nature of 
your of character. 

A cartoonish character with 
pipe-cleaner arms and legs should 
be easy work for most computer- 
based modelers. However, if you 
are after a more involved human 
form you may want to sculpt a 
physical model. In my opinion, this 
lets you better articulate the sub- 
tleties of the character. For ex- 
ample, the heavily muscled frame 
of Buzz Killer would require lifelike 
articulation if he was going to 
wreak havoc on the digital world. 
Although I have seen impressive 
human forms done within com- 
puter-based systems, I felt the com- 
puting power that was available to 
drive these more organic modeling 
techniques, such as Metaballs and 
NUBBS, still fell short for the job at 
hand. Because of this, I decided to 
build outside the computer using a 
wire armature and clay. A posable 
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latex model of the finished sculp- 
ture was produced from a mold of 
the clay model. 

The next step—digitizing the 3D 
model—could have been very 
tricky. Although there are a num- 
ber of affordable digitizing systems 
available today, digitizing in 3D is 
definitely a discipline unto itself. 
Because I knew this element of 
production might bog us down, I 
chose to use the digitizing services 
of Viewpoint Data Labs (Orem, UT). 
Steven Keele and the character 
group at Viewpoint have a long, 
distinguished history in this field, 
having built animation models for 
such notable clients as Walt Disney 
Studios and Sega. 

Before actually digitizing the 
latex model, we discussed the rami- 
fications of the digitizing process. 
The first issue we addressed was 
what type of geometry—polygons 
or splines—should be used to cre- 
ate the 3D computer model (Soft- 
image supports both types). Each 
approach has pros and cons. For 
example, spline-based geometry 
would allow the model to bend eas- 
ily and could be very useful in the 
jointed areas of the character. How- 
ever, I wanted seamless joints 
throughout the model, and this was 
going to present problems for the 
spline-based digitizing process. 
Polygons, on the other hand, would 


Traditional keyframing enabled Buzz 
Killer to lunge from a lava pool. 


allow me to get the seamless char- 


acter I desired and preserve a high- 
er degree of detail from my original 
sculpture; yet with the polygonal 
database, jointing would be much 
more difficult because polygons 
will not bend as easily as the 
weighted spline-based geometry. 

Ultimately, I opted for the 
polygonal model because I was 
most interested in a high level of 
detail and no seams. | also knew 
that the Softimage software has 
tools that would allow me to tackle 
bending the sometimes unruly 
polygons. 

Another concern we had at the 
digitizing stage was whether we 
would be able to rectify the loss of 
detail that had occurred when the 
figure I produced from the plaster 
mold tore as I was removing it. Be- 
cause of time constraints, I was 
forced to input this version, which 
had a large seam that ran through 
some subtle detail in the glove and 
the headdress of the character. 
Fortunately, after some brief dis- 
cussion, the team at Viewpoint 
flawlessly restored the detail to the 
computer model based on draw- 
ings I had faxed them of what was 
lost from the original clay work. 

With respect to digitizing, I’m 
confident that the results I got from 
the Viewpoint process could not 
have been achieved any other way. 
Not only did I end up with a high- 
res body model in Softimage for- 
mat, but the detailed facial infor- 
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mation Viewpoint was able to fur- 
nish allowed me to do fairly articu- 
lated facial expression pretty easily. 
Initially, because my original sculp- 
ture was only 20 inches high, I had 
anticipated having to do a second 
sculpture of the head to get 
articulation of this quality. Another 
pleasant surprise was that all of the 
work to produce a digital version of 
my super-hero was in the $2500 
range, a great value in my opinion. 
The digitizing phase of the pro- 
ject was by far the most exciting for 
me as I now have a proven tech- 
nique for bringing almost any idea 
into the digital world. A final note: If 
the sculpting process is not some- 
thing that you want to get involved 
in, Viewpoint provides this service. 
Once we had the digital dataset 
in hand, it was time to bring Buzz 
Killer to life. Within the Softimage 
software, the most useful toolset 
for achieving this was the Actor 
module. Using Actor's inverse kine- 
matics—a capability that allows the 
user to define a skeletal structure 
for movement—we built a digital 
armature to match the jointed 
areas of the model. Once this was 
defined, we were ready to begin ar- 
ticulating the geometry by hooking 
it up to the computer-based skele- 
ton via the software’s Global Enve- 
lope. This tool associates the ver- 
tices of the polygonal mesh with 
the closest bone of the inverse- 


The Time and Money Behind Buzz Killer 


kinematic skeleton. 

Because our character was so 
complex, some major refinements 
had to be made, particularly in the 
shoulder and elbow areas. These 
regions have a large range of mo- 
tion, and the shoulders, in particu- 
lar, influence much of both the 
front and back of the torso. To re- 
fine these movements, we weighted 
individual vertices to be influenced 
by various bones within the skele- 
ton. This not only accomplished the 
desired smoothing effect, but also 
allowed a convincing articulation of 
muscles, enabling us, for example, 
to simulate the character breathing 
and flexing. 

When the character was fully 
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articulated, we began the anima- 
tion process. Now that we had the 
fully adjustable skeleton, we could 
animate via traditional computer- 
based keyframing techniques. To 
bolster this process, we also used 
motion-capture capabilities. (Mo- 
tion-capture systems allow the user 
to sample movements from outside 
the computer via a motion sensor 
that can be worn by a live actor.) 

Using a Polhemus (Colchester, 
VT) motion-capture system, which 
costs less than $5000 (motion-cap- 
ture hardware can vary greatly in 
price, from less than $5000 to 
$100,000), I was able to put on the 
sensors and actually perform my 
storyboard as Softimage captured 
the movements via the Channels 
option. In just a few minutes, we 
were able to make the broad 
strokes of animation that otherwise 
might have taken an entire morn- 
ing to block in. 

Once the motion capture was 
complete, we played back the ani- 
mation and evaluated it. After we 
chose the best take, Rod began ref- 
erencing the motion-capture infor- 
mation via the Softimage graph- 
based editor. With the Function 
Curves, he was able to manipulate 
all of the movements interactively, 


adding subtlety and removing un- 
wanted movement. Also, we added 
weight to the character's steps that 
the original motion-capture infor- 
mation lacked, and we exaggerated 
various super-hero poses to add 
finishing touches. One interesting 
thing I learned is that motion-cap- 
ture systems can be calibrated in 
such a way as to impact the overall 
posture of the character. For exam- 
ple, while not the desired effect 
here, if the character's posture re- 
quired a slouch or bend, the sys- 
tem could be configured to ac- 
count for this. This could prove 
invaluable during a long capture 
session because your actor could 
walk with a normal posture, avoid- 
ing fatigue, while still achieving the 
desired animation effect. 

We also used another charac- 
ter-animation tool, Data Image De- 
sign’s (New York) Monkey, which is 
a biped motion-capture armature 
that allows interaction with the real 
world as well as the ability to use 
the precise keyframing technique. 
Rather than rely on a live actor in a 
motion-capture suit, the Monkey 
generates motion information via a 
20-inch posable aluminum arma- 
ture. Once the Monkey is calibrat- 
ed, any one of its 36 movable joints 


can be used to position your com- 
puter-based character via the Soft- 
image Channel Driver. Because 
displaying the whole Buzz Killer 
model during keyframing slowed 
interactivity considerably (even 
with Extreme graphics on the Indi- 
go), the Monkey's interactive capa- 
bilities were particularly helpful in 
that they took some of the guess- 
work out of manipulating the char- 
acter. Another advantage of the 
Monkey is that it doesn't require a 
custom workspace or a second 
person to operate it. 

Although Data Image Design 
suggests that a background in stop- 
motion animation would best en- 
able users to fully exploit the Mon- 
key’s capabilities, I think this device 
would be of great value to any com- 
puter animator working with 3D 
characters. All animators using 
keyframing are, by definition, stop- 
motion animators of sorts. The only 
difference is that computer anima- 
tors have a choice when determin- 
ing the number of frames that will 
be input by hand. The traditional 
stop-motion technique requires 
each frame to be articulated. 

After articulating the character's 
bodily movements, our next step 
was to animate facial expressions. | 


was able to create a number of ex- 
pressions in minutes with the soft- 
ware’s Lattice Deformation tool. 

The final phase of the anima- 
tion process, texture mapping, pre- 
sented a number of challenges. For 
example, the various tattoos on the 
torso needed to be carefully placed 
away from areas that would be 
stretching a great deal during ani- 
mation, such as the elbow area. 

Another texturing challenge 
was bringing out the detail in the 
musculature. To do this, | added a 
texture that traced the outline of 
the muscle contours. This process 
was particularly time-consuming 
because there was no way to inter- 
actively create and place textures. 
Although currently there are some 
off-the-shelf 3D paint systems for 
the SGI platform that allow users to 
apply texture directly onto a model, 
thereby speeding up the mapping 
process considerably, these were 
not available when I was working 
on this project, so I had to rely on 
positioning by trial and error. 

Even though the texturing tasks 
come at the tail end of the render- 
ing process, texture, as I men- 
tioned previously, should be con- 
sidered during your initial 
character-design phase, because it 
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A range of 
facial 
expressions 
was articulated 
using 
Softimage’s 
Lattice 


Deformation 
tool. 
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Various poses illustrate some of the 
muscular detail and range of motion 
that was achieved in the creation of 
Buzz Killer. 


may define a character's look. Ren- placement for other 
dering hair and realistic skin, for forms of computer- 
example, are areas the computer _ based animation. Rather, 
still has to approximate. However, a __ it can be an effective ally. 

number of developments on the Perhaps the most en- 
horizon may date this statement by couraging lesson was 
press time. that there appears to be 

Of the eight weeks it took to no reason a designer armed with _ tion process should not be able to 
complete this project, most of the — the right tools and a basic under- _ bring sophisticated 3D character 
production hours were actually standing of the computer-anima- __ ideas to digital realization. GD 
spent preparing to animate—in- 
cluding the week it took for View- 
point to digitize the original latex 
model—rather than actually ani- 
mating. In fact, once the model was 
complete, the animation process 
went quite quickly. The completed 
animation is a three-second snip- 
pet, including two different scenes, 
rendered at D1 resolution. 

_ Although artists can always 
think of ways to improve their 
work, I consider this experiment to 
have been a resounding success on 
a number of fronts. 

First, working on this project 
enabled me to research new tech- 
niques as well as flatten the learn- 
ing curve associated with some of 


48 inch digitizing volume. 
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the more traditional methods of 
computer modeling and anima- 
tion. Additionally, it brought to my 
attention the usefulness of combin- 
ing different motion-generating 
processes. I was particularly sur- 
prised at the way motion capture 
fit into the character-animation 
picture. Unlike popular belief, mo- 
tion capture is not necessarily a re- 
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NYC-based 
Interfilm brings 
interactive digital 
movies to select 
theaters 
nationwide 


EASE 


he Soho district, with 
its art galleries and 
trendy boutiques, 
seems a fitting location 
for an innovative movie 
company called Inter- 
film. There a creative 
group of people are 
forging a new type of 
entertainment experi- 
ence—interactive movies. I’m not 
talking about CD-ROM-based 
movies that run on your PC, either. 
I'm talking all digital, big-screen 
films in which the 
audience votes on 


op by furiously pressing a color- 
coded pistol grip at vari- 
ous points in the film. 

Interfilm’s first interac- 
tive movie, I’m Your 
Man—a comedy/thriller 
about corporate corrup- 
tion and an employee's 
quest to end it—opened 
in December of 1992 to 
test audiences in NYC 
and Los Angeles. The 
success of that test led to an agree- 
ment with Sony to make more 
movies. As a result, the first Inter- 
film to play on a national scale was 
scheduled to open in 44 theaters in 
February. In this film, titled Mr. 
Payback, the audience guides the 
avenging Mr. Payback as he gets 
even with bad guys who have done 
his clients wrong. 

Next up is Ride For Your Life, a 
campy flick that has the audience 
Donna Coco is associate editor at 
CGW. 
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how the branching plot will devel- 


deciding the outcome of a bike 
race between two NYC messen- 
gers. Interfilm plans to introduce a 
new movie each quarter, and as 
such, establish its interactive films 
as an alternative for entertainment 
seekers who want to move beyond 
the passive storytelling of tradition- 
al movies. “Don't just sit there’— 
that’s the Interfilm motto. 

Bob 
founder/evangelist, came up with 


Bejan, company co- 
the idea for Interfilm and its 
interactive movies back in 1991. 
Although 
tainment-oriented, 


enter- 


Bejan’s background is not in film 
nor CD development, as the nature 
of Interfilm might lead you to sus- 
pect. His background is in musical 
theater; he has written and per- 
formed in a number of musicals. 
Among other accomplishments, 
Bejan also was the man behind the 
“Teenage Mutant Ninja Turtles’ live 
performances and, just prior to 
starting Interfilm, he was CEO of 
Virtual Worlds Entertainment 
(VWE), the company that brought 
us the BattleTech location-based 
entertainment center in Chicago. 
In fact, it was his eventual disil- 
lusionment with virtual reality that 
led Bejan to the idea for Interfilm. 
“I often say that I got involved in in- 
teractive motion pictures because I 
got depressed one weekend,” says 
Bejan. ‘As CEO of VWE, I soon got 
disillusioned with high tech on the 
bleeding edge. Back then—about 
four years ago—it was a very ex- 
pensive proposition to bring VR to 
the public. The hardware platform 
was not developed. And I realized 


that my life would be an enormous 


amount of fund raising for a pro- 
ject that, ultimately, couldn't fund 
itself in the real world. 

“That weekend, I hit a low 
point,” Bejan continues. “After 
being at VWE for 18 months, I had 
decided to walk away—my con- 
tract had expired. I was sitting 
around, thinking about what I 
wanted to do, and that’s when I 
came up with the idea for Inter- 
film. It was about 1:00 a.m., but I 
was so excited I called my partner, 
Bill Franzblau, to tell him the idea. 
He said, ‘Yeah, that’s great—call 
me in the morning.” 

The next morning, in a more 
lucid state, Franzblau thought the 
idea really was great. So the two 
worked out the logistics, put to- 
gether a demo, and set out to con- 
vince theaters that Interfilm was 
worth backing. The Loews 19th St. 
theater (owned by Sony) bit, com- 
mitting to spend the $85,000 re- 
quired to outfit a theater with the 
Interfilm system. 

With Loew's backing in place, 
Bejan now had to build the system 
and make a movie. First on the 
agenda: hiring Kevin Centanni, a 
designer of interactive exhibits and 
now Interfilm’s director of engi- 
neering. He would design the In- 
terfilm Technology Exhibition Sys- 


tem (IT System). Says Bejan, “Kevin 
and I spent two or three months 
traveling around together, dis- 
cussing how the architecture 
should work. We did this until we 
had come up with a configuration 
we could live with.” 

The IT System, notes Centanni, 
is made mostly with off-the-shelf 
parts, including four laserdisk play- 
ers that can store as many as two 
hours of film. Although each film 
lasts only 20 minutes, the two 
hours of data is needed to handle 
the myriad potential plot twists. 
Also part of the IT System is an 
80486-based computer, used most- 
ly to control and synchronize ele- 
ments; a CD-ROM drive that runs 
the audio as well as the program- 
ming information (such as where 
data is located on the laserdisks); 
and a 24-track, 8-channel sound 
system. Then there's all the propri- 
etary “glue” that Centanni de- 
signed. Most of this equipment sits 
in the projection room. 

In the theater, audience mem- 
bers control the action of the 
movie by working a pistol grip at- 
tached to each seat. The grips have 
three color-coded buttons—red, 
yellow, and green. Corresponding 
graphic overlays cue the audience 
on how to vote. Some of these over- 
lays are on the laserdisks and some 


are generated in real time, says 
Centanni. Most start out as hand 
drawings, which are then scanned 
in and altered with such programs 
as Photoshop and Freehand. 

When cued, audience members 
can vote as many times as they can 
press the buttons in the allotted 
voting period. At the end of each 
row of seats are boxes with small 
computers inside that do the tabu- 
lating. The rows are connected to a 
junction box, which sends the in- 
formation to the main system in 
the projection room. 

Another amusing feature of the 
IT system is its ability to determine 
which audience member voted the 
most. The system actually an- 
nounces the winner to the audi- 
ence at several points in the movie 
by flashing the buttons on that in- 
dividual’s pistol grip and declar- 
ing—in a somewhat sexy but com- 
puterized voice—that this person is 
“the most influential voter.” 

The audience can sit through 
three “plays” of an Interfilm for the 
cost of a ticket, which at press time 
was expected to be about $4. The 
idea is that with each showing, the 
audience learns a little more about 
how to play that particular film. 
Tracy Fullerton, who wrote Ride 
For Your Life along with Bejan and 
is now creative director at Inter- 
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When viewing an Interfilm, the audience decides how 
the story will develop by voting at various points 
throughout the film. The above images are from 
Interfilm’s second release, Ride For Your Life. \n this 
film, you'll be asked to make such decisions as which 
way the bikers should steer (big and top images), which 
characters to get more information on (second and third 
images), and who should win the race (bottom image). 
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Interfilm bagged 
some big Hollywood 
names for its first 
release, Mr. Payback. 
Bob Gale, who wrote 
and produced the 
Back to the Future 
trilogy, also wrote and 
directed Mr. Payback. 
Stars include Billy 
Warlock (formerly of 
TV’s Baywatch; left 
image) as the 
avenging Mr. Payback, 
and Christopher Lloyd 
(right image), who 
plays one of the bad 
guys. The small insert 
shows the Interfilm 
pistol grip, which the 
audience uses for 
voting. 


film, says there will be a 
range of Interfilm types. 
Some will be choice and 
plot oriented, like Mr. 
2ayback, and others will 
fit more into the game 
genre, like Ride. 
Regardless of the 
genre, the goal of each Interfilm is 
to bring the audience into the 
movie on both a personal and 
group level, thus providing a new 
entertainment experience. Says 
Bejan, “I like to refer to Interfilm as 
digital vaudeville. It’s the group dy- 
namic that matters—how they get 
brought 
everything. 
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‘I really believe that suspension 


Where To Find an Interfilm 


_ Arizona: Phoenix 


California: Burbank, City of 
Industry, Emeryville, Lakewood, 


Maryland: Wheaton 
Michigan: Battle Creek, Holland, 
Jackson, Port Huron, Saginaw 


Sacramento, San Diego Minnesota: Woodbury 
Colorado: Englewood Missouri: Crestwood, St. Ann, 
Florida: Coconut Grove, Davie, St. Charles 

Hollywood Beach, N. Miami New Jersey: Eatontown, 
Beach, Orlando Ridgefield Park 

Georgia: Duluth Nevada: Las Vegas 

Iilinois: Champaign, Peoria, New York: Levittown, 

Rolling Meadows Manhattan, Middletown 
Indiana: Anderson, Indianapolis, | Pennsylvania: Philadelphia 
Lafayette Texas: Austin, Bedford, Dallas, 
Massachusetts: Boston, Houston 

Framingham Washington: Renton 
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of disbelief for 
traditional and 
interactive films 
resides in differ- 
ent worlds. 
With linear film, 
you want to sus- 
pend disbelief almost immediately 
so you can lead the audience by 
the nose. With an Interfilm, it's 
when the audience starts to believe 
that they are in control that you 


have suspended disbelief—and 


only at that point.” 

Getting the audience to that 
point of disbelief is no easy feat. 
There are obvious and subtle dif- 
ferences between creating an In- 
terfilm and a movie or CD. For 
one, an Interfilm lasts for only 20 
minutes (due to technical limita- 
tions at this point), so writers 
don't have the luxury of 2-hour 
plot development as with movies 
or even longer with some CDs 
(people have been known to sit in 
front of CDs like Myst for as many 
as seven hours). On the interac- 
tive side, an Interfilm can't be 
played over and over again on de- 
mand like CDs. 

Then there's the whole branch- 


ing issue. Interfilm writers must, 


in effect, write nu- 
merous movies 
within a movie to 
cover the various 
choices that audi- 
ences may make 
along the way. 
Bejan, who hopes 
writers will see an 
Interfilm and be 
inspired to try writ- 
ing one, thought a 
lot about this issue 
and devised a set 
of authoring tools 
to help guide po- 
tential writers. Says 
Bejan, “The author- 
ing tools revolve 
around the motto 
of ‘game emulation from incep- 
tion.’ That lesson came hard 
learned and was learned mostly by 
me and my team who worked on 
the first picture. I realized you 
can't read these scripts; you must 
be able to play them. So the idea 
behind the tools is to put the au- 
thors in a position that they can 
play through the rhythm of the 
film and see the playability from 
the beginning as they work on an 
Interfilm. 

“We got the idea for the author- 
ing tools from working in a big 
open space, before we had offices, 
and writing scripts by laying cards 
out and taping them together,” 
continues Bejan. “That map be- 
comes the backbone of the entire 
production process.” In addition to 
the authoring tools, Bejan will offer 
three other programs, covering the 
pre-production, production, and 
post-production aspects of Inter- 
film development. 

Naturally, there were a number 
of other hurdles to jump on the 
way to the national roll-out of Mr. 
Payback. Surprisingly, the biggest 
were not technological, says Bejan, 
but rather intellectual and philo- 
sophical. “That's not because we're 


‘Pre-Photograph” Your Designs 
And Let The World Read Your Mind. 
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EDS/Unigraphics 


No matter what industry you're working 
in today, the ultimate success of your 
product design depends on a powertul, 
convincing presentation. The kind of 
presentation only an IRIS print can make. 

Sending your digital rendering to an 
IRIS printer is like taking a photo of 
your product before it even exists. With 
a perceived resolution of 1200 - 1800 
dots per inch and the widest color 
range in the digital world, IRIS prints 
make a startling impression. Better yet, 
they give you the power to transform 
the designs in your mind and the images 
on your monitor into richly detailed, 
full-color presentations. 

The photo-realism of an IRIS print 
lets you produce more prototypes in 
less time. It streamlines your design 
process. Gets you faster management 
approval. Promotes design-team 
collaboration. And delivers your 
product to market faster. 

IRIS printers are fully compatible with 
UNIX™, Mac™, and PC-Windows'™- 
based platforms. They work with all 
popular design systems and operate 
seamlessly in networked environments. 
Best of all, they produce dazzling 
pre-photographs of your concepts, in 
formats up to 34" x 46" on a wide range 
of low cost substrates. 

But don’t take our word for it. Let your 
eyes be the judge. Call IRIS today and 
ask us to send you a sample print. We'll 
show you how, when your design’s on 
the line, everything else pales next to the 
ultimate pre-photograph. 


IRIS Graphics, Inc. 
Six Crosby Drive 


Bedford, MA 01730 USA 
(800) 947-4712 * FAX (617) 275-8590 


IRIS Printers — For Ultimate Color Output. 
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EXPERIENCE 


INTERACT, LEARN, 
AND UNDERSTAND 


dVS & dVISE 


Virtual Reality Software 


dVS and dVISE - Two good reasons why Virtual Reality systems from Divison are the professional’s 
choice. Before you make any commitment to a VR system, examine the distributed, cross-platform 


performance of the most advanced VR development system, dVS, and the best VR authoring tool, dVISE. 


The unique distributed architecture of dVS ensures that you get the highest performance from today’s 
advanced multi-processor workstations, while dVISE gives you ease of authoring for sophisticated 


VR environments. 


Available for the complete Silicon Graphics family and the Hewlett-Packard series 700 workstations, 


dVS and dVISE are the most effective tools for professional VR users. 


INTEGRATED VIRTUAL REALITY SOFTWARE AND SYSTEMS FOR ANY APPLICATION 


THERE IS ONLY ONE SOLUTION — CALL DIVISION ON 1-800-877-8759 


LEARN WHAT YOU CAN DO WITH... 


PROFESSIONAL VR by NIV!CI(\\L= 


Division Incorporated, Redwood City, CA. Tel:(415) 364-6067 Fax:(415) 364-4663 Chapel Hill, NC. Tel:(919) 968-7797 Fax:(919) 968-7890 
Division Limited, Bristol, England Tel: +44 (0)454-615554 Fax: +44 (0)454-615532 
Matsushita Electric Industrial, Tokyo, Japan Tel:(+81) 3-3435-4556 Fax:(+81) 3-3435-4558 
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so brilliant, but because we are using technology that existed 
before. We are pushing it further than others have. But still, 
once we solved the control issues to the point where we had 
consistent and accurate control that we could gauge—and 
don't get me wrong, that was a big deal—we had a system that 
was robust and could do what it’s supposed to do. Then we 
could tweak it.” 

The film community and techies in Silicon Valley were 
more troublesome. Says Bejan, “The film community thought 
we were complete heretics for violating the sanction of the 
cinema. And from the Silicon guys, well, we were violating 
the realm of the box that sits on your desk. Why weren't we 
producing something you could play on your PC? So two- 
and-a-half years ago, people looked at us like we were com- 
plete maniacs. But they're starting to see our way.” 

Perhaps the biggest unanswered question that remains, 
though, is will audiences see it Interfilm’s way? The response 
to I’m Your Man was tremendous, according to Bejan. But to 
see for myself, I went to NYC and saw Ride For Your Life in In- 
terfilm’s mini theater. Tracy Fullerton was my guide for the 
day. Of course, I wouldn't really have the true Interfilm expe- 
rience without an audience. But I'd at least get a “taste” of it, 
as Bejan would say. 

I stayed for two plays. Through the first run, Tracy let me 
do pretty much whatever I wanted. The two of us voted on 
varying scenarios throughout the film: Sometimes, we guided 
the bike messengers through the NYC streets; other times, we 
decided which character we wanted more information on; at 
another point, we voted on the outcome of the race. I have to 
admit, I enjoyed the frenzied button-pushing. 

On my next spin, Tracy took me on a guided tour of Ride, 
showing me what an experienced audience—one that knew 
the movie and how to play it well—would see. To be honest, 
though, I didn't really notice that big of a change in how the 
story developed. Sure, I got to see and learn about more 
characters, but the whole “experience” wasn't that different. 
Maybe it’s not supposed to be. Maybe I didn't quite get it. 

And that’s OK, says Bejan. He expects that some people—es- 
pecially kids who have grown up playing video games—will “get 
it” right away. And others...well, others may never get it. Says 
Bejan, “We're taking a kind of pragmatic view of our work. 
There are going to be those people who want to be told a story 
because they were raised that way and entertained that way. 
And that's OK. This isn’t their cup of tea.” 

Not that I'm swearing off Interfilms yet. On the whole, I’d 
have to say I liked my experience more than I didn't. I'll defi- 
nitely give Mr. Payback a try. Keep in mind, too, that Interfilm al- 
ready has sold some “big name” companies on their interactive 
movies. Sony New Technologies was convinced enough to fund 
two films (including Mr. Payback) for $3,000,000. Plus the Sony 
Theaters Division agreed to purchase 10 IT Systems, and Inter- 
film has agreements with a number of other exhibitors, too. Now 


it's up to the moviegoers to prove Bejan right or wrong. cia 
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With CrystalEyes, computer or video- 
generated images leap out of the screen 
in tue 3D stereo depth. CrystalEyes 
isahigh-quality, affordable 
solution to viewing stereo images on a 
wide range of work-stations and PCs, 
as well as the CrystalEyes Video System. 


It dramatically increases your ability to 


analyze complex computer graphics, or 


intricate details recorded on video for 
Medicine, Science, Education, 
Entertainment and Industry. 
Call for information today! 


STEREOGRAPHIESG os 
antmanaotiacntan cans OOO 7Q2-260C 


Tel: 415.455.1832, Fax: 415.459.3020 


StereoGraphics and Crystalkyes are registered trademarks of StereoGraphics Corp. All other trade names are 
trademarks or registered trademarks of their respective holders 


OTHER 


WORKSTATIONS 


INDOWS NT. 


THIS ONE 


ACTUALLY 


IMPROVES IT. 
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NEC RISCstation 2000 


It’s no coincidence the NEC 
RISCstation” 2000 utilizes the 
same architecture Microsoft used in 


the development of Windows is Wi 


After all, its very purpose 


MICROSOFT, 
WINDOWS NT. 


Which means you no longer have to 


is to get more out of NT. 


choose between the performance ofa 
UNIX® workstation and the afford- 
ability of a PC. The RISCstation 
2000 delivers both: up to four times 


the performance of Pentium" 


CAD/GAM ispphen 

tions, at nearly half the price of 
UNIX workstations. Call 1-800- 
709-3434 for more information. 
Because if you ve decided on 


Windows NT, there’s only one 


way to get the most out ol it. 


The NEC RISCstation 2000. 


RISCstation and See, Hear and Feel the Difference are trade- 
marks of NEC Technologies, Inc. Pentium is a trademark of 
Intel corp. All other trademarks and registered trademarks are 
the property of their respective owners. Pro/ENGINEER® 
image courtesy of Parametric Technology Corporation. 
For information via FastFacts™ call 1-800-366-0476 and 
request doc. # 74720000. © 1995 NEC ‘Technologies, Inc. 
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DESIGNING WITH 
AN EYE TOWARD DRAMA 


Aithough Scott Novasic uses 
Special effects liberally in his 
computer-generated print and 
animation work, he does not use 
them gratuitously. “I don’t believe 
in putting a bunch of special 
effects into something just 
because | can. | use what will give 
me the most dramatic, eye- 
catching look. Sometimes it’s a 
certain way of lighting something 
or subtle reflections, but | don’t do 
it just to do it,” he says. 

To draw people into his 
imagery, the Milwaukee-based 
computer artist achieves drama 
via a range of software products 
running on his two Macintosh 
computers—a Quadra 950 with a 
Daystar ColorMac 8100/80 
upgrade card and a PowerMac 
8100/110. His “best” software 
investment, however, has been the 
Electriclmage Animation System 
from Electric Image (Pasadena, 
CA). “It’s expensive, but logical, 
because it allows me to do 
conceptualization with lighting in a 
fraction of the time. | can do 
beautiful models with StudioPro, 
but | have to wait a week for a 

~ one-second ray-traced animation, 
and that’s on a PowerMac. With 
Electriclmage, it’s right there.” 

Although he has a bachelor’s 
degree in art and design, 
Novasic’s computer experience 
came after college, when he 
decided to invest in his future by 
purchasing tools for electronic 
design. Once up and running, he 
quickly moved beyond the 
generation of print images into 
video and animation. Currently, in 
terms of commissioned work, he 
estimates a 50/50 split between 
the two realms. Gc 


A Client: In Tune magazine 
Software: Adobe Photoshop 2.0 
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A Client: Spectrum Productions 
Software: Specular International's Infini-D 2.6, 
Adobe Photoshop 3.0, Adobe Illustrator 5.5 
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Client: Hal Leonard Publishing Co. 
Software: Specular International's Infini-D 2.5, 
W Adobe Photoshop 2.5.1, Adobe Illustrator 5.5 


A Client: Merit Printing Co. be 
Software: Adobe Photoshop 3.0, 


Specular International's Infini-D 2.5 Client: Sells Printing Co. 


Software: Adobe Photoshop 3.0 
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A Client: Integre Advertising 
Software: Adobe Photoshop 2.5.1 


Client: Sells Printing Co. 
Software: The Valis Group’s MetaFlo, Adobe Photoshop 3.0, 
WO Xaos Paint Alchemy, Specular International's Infini-D 2.6 
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SELLS PREVTING COMPANY HELPS GET YOUR MESSAGI ACRESS. 
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Industry experts say 
we make the ultimate 
tablet. Now we're making 


the ultimate offer. 


PC Magazine 


“‘ The Kurta XGT- “‘ The XGT is yet another 

the premium model from a impressive digitizer from Kurta. 
company long in the digitizer Lavish attention to detail is 

market— can function well in evident everywhere... Highly 

just about any environment, recommended. ”” 
from graphic design to CAD.” a 


Industry experts say you'll notice the Kurta 
difference immediately. 

For instance, the XGT’s built-in menu strip 
features up to 23 programmable function 
keys so you can execute batches of pre- 
programmed keystrokes with a touch. 
Combine this with up to .005” accuracy 
and 2540 ppi resolution, and you've got 
the tools to work faster, easier, smarter. And 


The Ultimate Offer: 


With the new XGT 6”x 8” CAD package, 
you'll receive the revolutionary Visual 
Tablet software, engineered to boost your 
AutoCAD productivity with “Heads-Up 
CAD”. All XGT tablets offer pressure 
sensitivity and unique graphics capa- 
bilities, and are available with a variety of 
state-of-the-art cursors, pressure pen and 
CAD pen to meet your individual needs. 


all XGTs —6”x8”, 12”x12”, 12”x18” — Kurta’s 90-Day Computer Shopper 
come with a limited lifetime warranty and | Money-Back Guarantee. “If you need a digitizing tablet 
the industry’s finest free technical support. | No Questions Asked. for graphics, CAD or CAM 
PC Graphics & Video : applications, take a look at 
: If you're not completely Kurta’s XGT 6” x 8°.” 
* The Kurta XGT 12x12 inch is the Co Kena piahles : BIN 
best performing graphics tablet.”” v salisfied i | ih your “Yes, you'll feel the difference Kurta tablets 
: | after 90 days, You I receive make immediately. But don’t take our 
a full rotund penn word for it. Listen to what the critics 
| full ref a D, have to say, Then take advantage of our 
WO GUueSHONS asked! offer— and find out what the experts 


already know. 
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New XGT 6x 8” 
with CAD pen and cordless 4-button 
mini cursor, XGT 12x 12”, XGT 12”°X 18” 

with cordless 4-button cursor. 


RURTA 


Call (800) 44-KURTA for program details and the Kurta dealer nearest you. 
KURTA, 3007 East Chambers, Phoenix, AZ 85040 Phone (602) 276-5533/ FAX (602) 276-9007 © The Kurta swash and XGT are registered trademarks of Kurta Corporation. 
Visual Tablet is a registered trademark of Multipoint. AutoCAD is a registered trademark of Autodesk, Inc. 
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EARTH 2 DEMONSTRATES THE BEST OF BOTH 


WORLDS 


Production company combines traditional and digital techniques to 
create eye-catching special effects for NBC series 


we a doubt, computer modeling, 
animation, and compositing technolo- 
gies have revolutionized the special-effects pro- 
duction process. Revolution does not imply mo- 
nopoly, however. Nor should it. Taking full 
advantage of digital special-effects capabilities 
requires 

“| ~— knowing not 
only how and when to implement them, but also 
when not to. The folks at Dream Quest Images 
(Simi Valley, CA) are aware of this, and thus 
combine the company’s computer-graphics ca- 
pabilities with more traditional methods for 
achieving eye-catching effects for film, televi- 
sion, and commercial applications. 

An ongoing project that embraces this ap- 
proach is the company’s visual-effects work for 
Earth 2, the NBC television series produced 
through Steven Spielberg’s Amblin Entertain- 
ment and Universal Pictures Television. 

The premise of the futuristic show is that the 
Earth has become uninhabitable, so its crea- 
tures are confined to a space station high above 
the planet. A group of renegades decides the 
only way to save the population is to colonize a 
planet in a new star system, Earth 2, which re- 
quires a fantastical journey through space. In 
terms of special effects, the show’s producers 
wanted to evoke the feeling of expanse charac- 
terizing such feature films as Alien, says Dream 
Quest visual effects supervisor Tim Landry. 
“Getting anywhere near that look when we didn’t 
have nearly that amount of time or budget was 
our biggest challenge,” he notes. 

The group met (and continues to meet) this 
production challenge by taking a “mixed-bag ap- 
proach” to the effects, combining miniature 
models with digital matte paintings and 3D CGI. 
For example, the space station (interior and exte- 
rior) and other spacecraft created for the show’s 
two-hour pilot episode were highly detailed 
physical models, created by a team of twenty 
artists over a ten-week period. Two eight-person 
crews then worked twenty hours a day over an 
eleven-week period to capture the models via 
motion-control photography. The images were 
manipulated and composited digitally using 
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Adobe Photoshop (Mountain View, CA) and 
Adobe (CoSA) After Effects running on the Mac 
and Wavefront Composer (Santa Barbara, CA) 
running on Silicon Graphics Indigos. 

Rather than rely exclusively on digital tech- 
nology, Dream Quest chose to use miniatures 
and motion-control photography because of the 
high level of detail and the illusion of grandeur 
that can be attained via this method. For some 
shots, however, computer models of the space- 
craft—created by Landry using Specular Inter- 
national’s Infini-D (Amherst, MA) 3D modeling 
software on the Macintosh—were integrated 
because, he says, “it was quicker and cheaper 
and easier.” For example, when certain exterior 
angles were to appear only briefly, CG models 
were used because the limited exposure re- 
quired less detail. But even in those cases, 
Landry reports, “we integrated real models to 
keep the look consistent.” 

For some scenes, computer graphics was 
the first choice. For example, one shot high- 
lights a robot who possesses a special capabil- 


Earth 2 ©1994 Universal Pictures in association with Amblin Entertainment 


A computer-generated view of the Earth 2 space station is composited with miniatures 
(foreground) and a NASA photograph of the Earth in one scene from the NBC series. (Inset) 
Earth 2 renegades use a computer-generated hologram of the Earth to help plan their mission. 


ity in his hand that allows him to project holo- 
grams. To illustrate this effect, Dream Quest 
generated the robot and a holographic globe 
digitally on the Mac. In another scene, the ex- 
plorers discover there’s been sabotage on 
board and are confronted with a bomb about to 
detonate. The bomb, it turns out, is located in 
the TV monitor, which the rebels flush out the 
garbage chute. The TV, the image it displays, 
and the ensuing explosion are computer-gener- 
ated; the ship that can be seen floating in the 
background as this transpires, however, is a 
physical model. 

Live-action shots also had to be composited 
into some of the effects sequences. The open- 
ing of the pilot, for instance, included a scene in 
which a child is running. “It appears that the kid 
was shot with something like a 2000mm lens, 
and he’s backed up by a sunset,” says Landry. 
“In actuality, he was shot against bluescreen out 
on location, and we composited this with the sun- 
set—including heat ripples and so forth—on the 
computer.” For the sunset, Landry used as a 
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guide a piece of stock footage from the compa- 
ny’s production department. “We liked the look of 
it, so | painted something similar in Photoshop 
and composited it in After Effects.” 

Landry notes that, although the development 
of effects for Earth 2 has been fairly straightfor- 
ward, the project has been a pioneering produc- 
tion for the company in another sense. “Until 
this point, we hadn't done a complete produc- 
tion where we shot all standard bluescreen 
Stage elements and composited completely dig- 
itally. We had, until now, done at least a portion 
of the work optically.” The impact of this ap- 
proach? “It’s a lot easier because it gives us 
more control. We don’t have to be nearly as crit- 
ical with respect to bluescreen levels and things 
like that because we know we Can fix it digitally. 
And we can create a lot of additional elements, 
like star fields, digitally.” 

Combining processes for the Earth 2 effects 
has had some drawbacks, notes Landry. “The 
biggest troublemaker has to do with resolution. 
Knowing that this was going on TV, we tried to 
work in a lower [than film] resolution. But be- 
cause the individual models had lots of little 
spindly details in order to make them feel like 
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they're huge, anything less than 2000-line reso- 
lution gave severe moire effects, even though 
the detail wasn’t really critical in one resolution 
over another.” As a result, the effects are being 
created at film resolution, even though, with the 
exception of the pilot which was composited to 
film for archiving purposes, all of the Earth 2 
episodes are on video. The problem with this, of 
course, boils down to processing time. “The dif- 
ference is that you're moving around images 
that are 9m each per frame for film vs. 1me for 
TV,” says Landry. 

In terms of the compositing process itself, 
Landry contends that success Is media-inde- 
pendent. “In all visua! effects, you really have to 
Start out as a painter with a painter’s eye. You 
have to understand how light works and how 
perspective works—how things differ when 
they’re up close vs. when they’re in the dis- 
tance. When you start to understand these 
things and the color tonalities, it’s pretty easy to 
Specify what needs to be done.” 

Impressed with the visual effects created for 
the pilot episode, the Earth 2 producers com- 
missioned Dream Quest to provide effects for all 
23 Of the series’ first-season episodes. Current- 


ly, one of the greatest challenges the Dream 
Quest production team faces is self-inflicted. 
“The [film] crew has a great propensity for a 
moving camera, and we've pretty much let them 
have free reign. So they go out and shoot their 
scenes the way they want, and we put the ele- 
ments in later, which is not an easy thing and is 
very time-intensive, because you have to match 
their moves precisely,” says Landry. 

The decision not to impose stricter motion 
parameters was primarily a philosophical one, 
Says Landry. “We want to let them do the film 
the way they want and not put any real con- 
Straints on them.” There’s a practical considera- 
tion as well. “They’re shooting in Santa Fe, and 
it’s difficult for us to have someone there all the 
time. We do fly people there for specific consul- 
tations—say, for a problem scene—but for the 
most part, we let them do what they do, then 
pick up the pieces afterwards.” Considering the 
fact that Dream Quest is creating between 20 
and 60 visual effects shots per week for Earth 2, 
this task can be huge. Gs 


Diana Phillips Mahoney is senior associate editor 
of CGW. 
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qd prototype is produced, 
United Glass—a glass- 
packaging manufacturer 
based in Hertfordshire, 
England—has implemented 
3D solid modeling and 
rendering into its 
design/production process. 
The company uses SDRC’s 
I-DEAS software for drafting, 
solid modeling, finite element 
analysis, and data 
management, then uses 
Wavefront software for image 


consider our 
clients’ ideas, 
translate them 
into color visualizations, 
including detailed labeling 
and realistic contents, and 
then output the results as a 
photorealistic print or video. 
We are able to show [clients] 
just how future products will 
look.” The United Glass 
system is pre-program-med 
with a menu of twenty 
realistic back-grounds, such 
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processes is the 
application of 
the variational 
design capabili-ties within 
|-DEAS. “Design-ing bottles 
involves many iterations, 
and variational design is 
ideally suited to this 
process,” says Peake. “[The 
software] allows our design- 
ers to quickly optimize desired 
shapes. This gives us the 
flexibility to design on-screen 
with our customers.” @ 


got a digital shave to satisfy 
the regulation without violating 
his beliefs. Engineering 
Animation Inc. (EAI), a 
visualization company based in 
Ames, lowa, was 
commissioned by lawyers for 
Rabbi Shlomo Helbrans to 
create scientifically accurate 
images of the rabbi without his 
beard. The Hasidic rabbi, who 
was convicted last year of 
second-degree kidnapping and 
conspiracy to kidnap a 13- 


As the world’s preeminent high-end animation and visualization software developer, continues to one solid relationships with a growing base of 
international clients, including such recognized leaders as Industrial Light & Magic, SONY, Mitsubishi, SEGA, Fuji Television and Northern Telecom. 


Our originative, inspired minds are dedicated to providing creative solutions to production and post-production professionals. Ours is a natural working 


environment in an extraordinary setting, where opportunities abound for powerful, curious thinkers. If you’re one, why not meet your match — ‘ 
The user interface team: Under the supervision of the Project Leader, you will develop 3D products for the 
© defines pertinent guidelines and monitors their observance department. To qualify, you must be a software design engineer with: 
maintains the user interface toolkit, acts as a user interface consultant a Bachelor’s degree in Computer Science (or the equivalent) 
As project leader, you will: a minimum of three years’ experience in rendering, computer animation, 3D 
- define the team’s development strategy and maintain its schedule of activities software, and GL/Open GL 
conduct performance reviews technical knowledge of C, (++, computer graphics and software design 


manage all bug reports and implement user requests methodology 
oversee the development team 


To qualify, you should have: 


a Bachelor's degree in Computer Science, or the equivalent, with As Software Design Engineer, you will: 

specialization in user interface design work on the author time environment of the underlying media engine 

a minimum of three years’ experience in user interface design and methodology implement interfaces required for interactive edition and compilation 

team management experience implement some of the base desktop tools common to all toolsets 

knowledge of Unix and/or Windows.NT, C, C++, X, and at least one To qualify, you should have: 

user interface builder (UIMX, BuilderXcessory, Open UI) a university degree in Computer Science or Electrical Engineering and one to 
> knowledge of Motif, OpenLook or computer graphics two years of eleva experience 


a Master's degree or the equivalent work experience (an asset) 
aye a complete understanding of the DS architecture and desktop environment 
As a Program Manager, you will: knowledge of object-oriented design, C++, data-flow architecture, 


> he the technical force behind your product from initial concept through release operating systems design and compile design 
define its content, behaviour and appearance ’ knowledge of COM, OLE and Windows.NT 


find innovative solutions that meet customer needs 
work closely with technical and marketing groups, customers, usability 


specialists and graphic artists to take your product through design, In addition to coordinating your team’s overall modeling activities, you will: 
spear Hee opment, testing and documentation develop software according to established norms 
raw on the input of various groups inside and outside the company to identify problem areas a propose permanent solutions 
design successtul products for customers worldwide encourage initiative and creativity within your team 
To qualify, you should have: To qualify, you should have: 

> a background in computer graphics with emphasis on 2D and 3D animation >a Computer Science degree 
systems mis gr 
ove of the Silicon Graphics platform and Unix systems and/or PCs, risa oh At ee (ideally) C++ user skills 
and Windows. NT an in-depth understanding of mathematics (an asset) 


C programming skills (an asset) 


Headquartered in Montreal, a vibrant cosmopolitan milieu and a vanguard graphics industry hive, SC - offers a healthy working 
environment — casual, expressive and unconventional — with surprising salaries and a top-notch company-funded benefits package, including bonus 
and stock option plans and a 401K (equivalent). If you’re prepared to meet your match, kindly send your resume, indicating the desired position, to our 


Human Resources Department, SOFTIMAGE nce | ; , or fax us at: (514) 845 ; 


VIRTUAL 
TECHNOLOGY 
GENERATES 
REAL SALES 


Graphics company creates a PC- 
based VR application to help 
medical-equipment vendor pitch 
its wares 


MSCO International Inc. knows the value 

of computer-generated sales presenta- 
tions. A couple of years ago, the Erie, Pennsylva- 
nia-based supplier of hospital decontamination 
and ee oo ediatal commissioned Summit 
: a : Graphics Inc. 
___ _ of Bethel 
Park Poaceae to create a 3D library of their 
products and generate walkthrough animations 
that the company’s salespeople could use to 
help potential clients—hospitals and other med- 
ical facilities—visualize how the products might 
fit into their facilities. Summit Graphics also 
trained members of AMSCO’s staff to create their 
own animations using Autodesk’s 3D Studio 


P i lips Mahoney. | 


(San Rafael, CA). With the advent of virtual- 
reality capabilities on the PC platform, AMSCO 
has once again sought the services of Summit 
Graphics, this time to build an application that 
would allow AMSCO salespeople, via their laptop 
computers, to build virtual worlds with which 
they could interact in real time. 

According to Gerald O’Connor of Summit 
Graphics, AMSCO wanted to move beyond 
Straightforward animations and take advantage 
of the interactive nature of virtual reality. “With 
an animation, the animator says, ‘OK, this is 
what we’re going to show,’ then sits down and 
Calculates the camera path, renders it, and puts 
it to videotape. It's a good way to show things, 
but it’s linear; the viewer can’t change anything.” 
Real-time VR, on the other hand, enables the 
presentation to be shaped to the customer's in- 
terests. “If the customer needs more time to 
grasp a particular concept, or needs to see how 
proposed changes might affect the design, the 
presentation can instantly be changed to ac- 
commodate these needs.” 

Together, AMSCO and Summit Graphics out- 
lined the criteria the VR application would have to 
meet. The system would have to be portable and 


In this simple virtual operating room, the 
ceiling lights can be manipulated by the user 
to help customers visualize the space. 


compatible with various existing hardware; it 
would have to operate without specialized hard- 
ware; it would have to read and write DXF file for- 
mats; and it would have to offer the ability to inter- 
act with and control objects in the virtual world. 
Additionally, the interface would have to be fully 
customized, and a low-cost run-time license pro- 
viding the ability to create and save new worlds 
would have to be available so that a number of 
Sales people could use the tools without having to 
buy a development kit for each user. 

Ultimately, Summit Graphics fulfilled these 
requirements by developing a system using Su- 
perscape VRT and Visualizer software from Su- 
perscape Inc. (Palo Alto, CA). The system runs 
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product, VisLab, to generate © 
the new image. Subsequently, 


passage Leviticus 19:27: “Ye 
shall not round the corners of 
your heads, neither 
shalt though mar the 
corners of thy 
beard.” 

EAI visualization 
expert and medical 
illustrator Katherine 
Lattie photographed, 
measured, and 
sketched front and 
profile views of 
Rabbi Helbran’s 
face and, using 
calipers and a ruler, 


| vision of the origins of the 
universe before Adam and a 
Eve. For the film, which Gagne - _ 
describes asacrossbetween 
classic Disney-style and 7 
Japanese-style animation, he / 
used the ink-and-paint, special 
effects, and compositing : 
capabilities of the PC-based > 
Animo 2D animation system _ 
from Cambridge Animation 
Systems (N. Hollywood, CA). 
Although he had initially 
intended to use traditional cel- 
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prison officials agreed in 
federal court that EAl’s images 
would satisfy the prison 
requirements. @ 


Artist Animates 
Creation of the World 


Since none of us was there to 
witness it, we can only imagine 
what it was like when the world 
was created, which is exactly 
what Burbank, 3 % 
California-based 


identified and animator Michel | 
measured Gagne did in a 
anatomical short film called 
landmarks on his Prelude to Eden. | 
year-old boy, claimed his head and neck. She then The three- : 


~ scanned the data into the 
computer and used EAI’s 
commercial visualization 


i orthodox beliefs prevented him 
__ from complying with the prison 
_ requirement, citing the Bible 


minute, 35mm 
animation 
depicts Gagne’s 
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Have a Need for Large Color Output? 


Just Say When. 


All you have to do is Just Say When, with NewGen Systems’ Vista Printing 
System. Finally, you can print lustrous, 4-color output over 18 feet long and 
36” wide. The Vista Printing System is ideal for producing posters, banners, 
display materials or just about anything requiring large format, high quality 
output. 


With Vista’s finely calibrated ink system, paired with powerful PostScript 
processing, printing is easy, efficient and reliable. Vista’s larger capacity inks 
are environmentally safe and can be utilized on a variety of media for any 
pre-press and production application. 


Everyone from Service Bureau Professionals, Trade Show Exhibit 
fabricators to Photo Labs have already begun to reap the benefits | 
of the Vista Printing System. To find out why these, and many other 17350 Newhope Street Fountain Valley, GA $2708 


eae choosing the Vista Printing System, Just Call Now! 5: gyal 


NewGen Systems Corporation 
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on standard Intel ’486-based laptop computers. 
According to O’Connor, “We developed this ap- 
plication not as one VR world, but as an applica- 
tion for AMSCO to build worlds. The idea is that 
people using [the system] are designers and 
Sales people, not VR people, so it was designed 
to be very simple for them.” In addition to updat- 
ing and incorporating AMSCO’s existing library 
of AutoCAD-generated 3D models, Summit 
Graphics wrote programs that give the models 
intelligence. “You click on a door and it opens, 
click on a Sterilizer and it starts its washing 
process, and so forth,” he adds. 

Because all of the models are pre-drawn and 
pre-programmed to be interactive, a sales per- 
son needs only to draw walls, insert doors and 
windows, then insert the equipment into the 
space. “Everything’s automatic. First, [users] 
draw in the walls, specifying size much like in a 
CAD program only they’re drawing in 3D. To in- 
sert a piece of equipment—say, a sterilizer 
that’s recessed into a wall—they take it from the 
library, Click it at the wall, and [the system] auto- 
matically makes the wall have the correct size 
Opening and inserts the equipment.” 

The simplicity of the custom interface belies 


the complexity of the application program be- 
hind it. “Making something simple takes a great 
deal of effort,” notes O'Connor. “Creating a vir- 
tual world in itself is not hard, but we took it be- 
yond the level of just creating a world, and that’s 
where it became very difficult. Instead of creat- 
ing a room and making it an interactive world, 
we created an application that allows other peo- 
ple to create that room. So we sort of developed 
a Superscape on top of Superscape by adding a 
great deal of code.” 

Another challenge was adding intelligence to 
the 3D models, says O’Connor, noting that the 
level of difficulty depended on the nature of the 
motion being ascribed. “One of the more com- 
plex things we did was to take a light head, sort 
of a standard desk lamp that’s on a pivoting 
arm, add more joints, and allow it to spin at 
each joint as well as move up and down. Basi- 
Cally, we gave it six degrees of motion; the head 
and each of the arms can tilt and rotate. And we 
also developed a program that allows light to be 
fully manipulated from a spaceball, which is 
very complicated.” On the other hand, he notes, 
“making a door swing open when it’s clicked on 
is relatively easy.” 


matte rolls that would later be 


animation techniques, he 
realized that in order to get the 
look he was after, he would 
have to use an optical printer 
for almost every scene, which 
was not in his budget. The 
digital approach allowed him 
to achieve the desired level of 
complexity, thanks to depth of 
field and other environmental 
effects. Additionally, the 
technology allowed him a 
greater degree of flexibility in — 
terms of incorporating 
changes. “Toward the end of 
the project, | decided to alter 
my color models. Even though 
the film was three quarters of 
the way painted, it didn’t 
matter. As soon as | changed 
my models, all of the cels were 
updated with the new 
information,” he says. @ 


A New Look for 
Sesame Street 


It’s the same old street, but it’s 
got a brand new look. 
Although most of the 
characters are familiar, the 
opening to Sesame Street, the 
popular PBS kids’ show, isn’t. 
Balsmeyer & Everett, a New 
York-based design and 
production company, recently 
produced two new vignettes 
and incorporated them into the 
modular show open developed 
by the company two years ago. 
The new shots combine live 
action, animation, and visual 
effects. For one segment, 
children and muppets were 
photographed using motion 
control. The foreground 
elements were shot using the 
Ultimatte process to generate 
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composited with the 


backgrounds. In the other 
segment, circus animals on 


posters come alive via 3D 


computer modeling and 
animation. The posters were 
composited with live-action 


shots. 


Once the various elements 


Although the AMSCO VR system can sup- 
port a head-mounted display, the devices are 
not necessary for this application, says O’Con- 
nor. “Head-mounts don’t really enhance your 
understanding of a 3D space; they’re more gim- 
micky than anything,” he contends. Instead, 
users rely On a Spaceball or a mouse as the 
navigational tool. “Some people think that a sys- 
tem needs a helmet to be considered VR. That's 
not so. You'll find more and more that a lot of 
the highest end VR doesn’t include a helmet. 
What makes something virtual is the ability to 
interact in 3D in real time. You don't have to be 
fully immersed to be virtual.” 

According to William Ryden, vice president 
of systems at AMSCO, the VR application repre- 
sents an integral part of the company’s presen- 
tation strategy. “The goal of this application is to 
provide a real-time 3D tool that can be used by 
the sales staff and the systems designers, and 
can be taken to the customer anywhere in the 
world. Our objective is to allow the customer to 
better visualize the design and ultimately shorten 
the decision-making process.” Gs 


Diana Phillips Mahoney is senior associate editor of 
CGW. 


were shot, director Randall 
Balsmeyer edited the sequence 
off line and supervised the 
production of the CG 


elements, which were produc- 
ed by Balsmeyer & Everett 
affiliate Syzygy using Soft- 
image’s Creative Environment 
software on Silicon Graphics 
workstations. —DPM 
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U.S.S. Enterprise” rendered in Electriclmage by Jay Roth. Computer model by John Knoll and Jay Roth with FormeZ by Autodessys. T@xtlres Gy J) (gs nee tne tr eOnOUne nnn)” 


“Ahead Warp Factor 2.1!" ‘That's what you'll say when q Logical Choice. Electriclmage can fulfill all of your 3D 
you see the new Electriclmage” Animation System rendering and animation requirements, whether you 
Version 2.1 for Power Macintosh” computers. are: producing CD-ROM games; designing products; 
Electriclmage gives you the ability to create motion visualizing architectural designs and legal simulations; 


picture quality 3D renderings and animations for less oy creating television and motion picture special effects, 
than a TV budget, and at least 3 to 8 times faster than _gnimatics, and title design. 


previous Electriclmage versions! 


Generations Ahead. Electriclmage Version 2.1 for Power 
Macintosh is a full featured application with world 
renown rendering speed, fantastic image quality (see 
STAR TREK® GENERATIONS” clip at left,) incredible 
motion blur, easy to use interface, extremely 
sophisticated “smart” object deformations, sync sound 


for serious animators, and plug-ins. ElectricImage just 


Starship Enterprise computer animated image by John Knoll, Visual Effects Supervisor, can’t be beat, even by the Klingons! 


Industrial Light and Magic. To see all of the Electriclmage shots, go see the movie! 


@ 7, Beam up your copy today! What are you waiting for? 
k ectriclma e Call (818) 577-1627 ext. 238 to arrange for a 
demonstration in your area. Or contact us on the 


MATION SYSTEM internet: sales@electricimg.com 


Cr ree 


Electriclmage is a trademark of Electric Image, Inc. ™ ® & © 1994 Paramount Pictures. Power Macintosh is a 
trademark of Apple Computer, Inc. All other trademarks and copyrights are those of their respective holders. The 


Proud ly made in the USA by Electric Image, Inc. sequence at left averaged 6 minutes per frame on a Power Mac — motion picture resolution, shadows, 50 megs 0’ 


textures and motion blur — not too shabby, eh? 
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Theres A New Wau 10 

Store And Helrieve 

Digital Video In 
Heal lime. 


ntroducing The PRs 
spectra 6000 “Cease 
Dish Aral 


peel 
i 


Visual computing just got a whole lot easier. By taking an opposed to the old DDR capacity limitations of under a 
open system approach to storing and retrieving digital video, minute! ). Each array can provide up to 16GB of storage and 
Ciprico’s Spectra 6000 disk array delivers real-time can be combined with other arrays for additional capacity. 
performance together with unmatched flexibility. Spectra 6000's fault tolerant design and optional redundant 


power supply assure continuous on-line performance and no 


Seamless integration with Silicon Graphics workstations 
loss of data. 


give you the flexibility to switch between digital video 


applications, i.e. from paint to composite to animation to on- or For more information about the Spectra 6000 disk array— 
off-line editing. This impressive versatility eliminates the need the new way to store and retrieve digital video, call us at 


for “dedicated use” digital disk recorders (DDRs) and can save 1-800-727-4669. 


you plenty. 
In the USA In Europe: la ™ 


Spectra 6000's performance characteristics redefine the 2800 Campus Drive 7 Clerewater Place, Lower Way 7 
concept of productivity. Standard SCSI-2 drives support real- Plymouth, MN $3441 Newbury, Berkshire RG13 4RF L\ OP 
: ft : sae Seer a ate 1 800 SCSI-NOW (727-4669) — England 
time data transfer rates. Plus, now you can work with storage In MN: (612) 55 = 97 
ie hele as n MN: (612) 351-4000 (44) 635-873666 
capacities of several minutes of on-line digital video (as Fax: (612) 551-4002 Fax: (44) 635-871996 CIPRICO 
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MODELING 
WITH 
METABALLS 


Although not as flexible as a 
spline modeler, metaballs offer 
3D Studio users an alternative to 
Deform Fit for building organic 
models 


those 3D Studio users who have want- 
ed to create freeform and organic objects, 
but who were frustrated by the lack of tools 
other than Deform Fit, fret no more. Metaballs 
technology, which 
lets you create 
Organic objects quickly and easily using 
spheres, is here in the form of MetaReyes, an 
IPAS plug-in from Schreiber Instruments 
(Denver, CO). 

Because | was new to the universe of meta- 
balls (available to SGl-based developers for a 
number of years, but only recently on the PC), | 
wanted to explore the capabilities and limitations 
of this software before using it for a major pro- 
ject. The problem is, | also get bored easily; cre- 
ating little balls for no reason didn’t interest me. 
So | decided to create a scene with an organic- 
looking, metaball-based alien structure. 

But before | get into more detail on my alien 
household, let's look at how metaballs technolo- 
gy, and in this case, the MetaReyes program, 
work. The basic idea of metaballs is to build ob- 
jects using primitive spheres, either Gspheres or 
Lspheres, created as you normally would in 3D 
Studio. (8D Studio’s smooth and faceted op- 
tions for creating spheres have no effect on the 
final metashape.) 

When creating your spheres, you don’t have 
to worry about how many polygons you use, 
because the MetaReyes program creates its 
own polygons as it builds the metashape. How- 
ever, volume will affect the construction of the 
metashape: The greater the volume of your 
sphere, the more polygons that will be needed 
by the MetaReyes program to build the 
metashape. 

Next you assign colors to the spheres via 
MetaReyes’ MASIGN.PXP function, which is 
loaded via 3D Studio’s PXP loader. The color 


‘By Douglas King 


you assign to a sphere will determine how 
much it will fuse—or merge—uwith its adjoining 
spheres. Red is total fusion, creating, for exam- 
ple, an oval shape from two spheres. Now think 
of the rest of the “stages” of fusion as two cells 
separating: Yellow is the beginning stages, 
where there is a slight dip at the top and bottom 
of the ovals as the two “cells” begin to separate; 
Green takes that separation one step further; 
and Blue makes the two cells look as if they 
were almost about to break apart. 

You also can make a sphere positive or neg- 


To build the house, | used three spheres, 
one central sphere plus two smaller 
spheres placed on either side of it and just 
below its center point. Then using 
MASIGN.PXP | assigned all three spheres 
the yellow color. Next | used MSHAPE.PXP 
and made the metashape. 


ative. Positive merges spheres; negative sub- 
tracts a sphere from another. Additionally, how 
you place and scale the spheres when building 
your object will affect the final metashape. 
spheres that are closer together will fuse more 
than those that are separated. Also, as you 
might expect, spheres of equal scale will fuse 
more finely than those of differing scales. 

Once you've defined your metaobject, you 
create it using MSHAPE.PXP To add textures 
and shading, you use MSHADE.SXP. | created 
my own bump maps, so | didn’t use this feature. 


To make the “fence” that radiates from the 
house, | created a line of six spheres, 
varying in scale, with the largest near the 
back-top of the screen. | assigned all the 
spheres the red color except the front- 
bottom sphere, which | made blue for less 
fusion. The result: a bulbous, wavy-looking 
object that’s larger at one end with a tear- 
drop front. 
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A few more quick notes on working with 
metaballs in general. | found it important to build 
one object at a time. That’s because the soft- 
ware cannot distinguish between spheres meant 
for differing objects, so it will try to combine 
whatever spheres you have onscreen. (On the 
other hand, if spheres are separated by too 
much space, the program will not fuse them.) 

| also encountered a problem with the textur- 
ing: It was tearing and looked terrible. | couldn’t 
understand what the problem was, so ona 
whim, | deleted the primitive spheres used to 
generate the metashape. Low and behold, when 
| re-rendered, the tearing was gone and my 
image looked fine. From that point, | always se- 
lected the Erase Reference MetaSpheres option 
by turning the “Yes” button on when creating a 
metashape. This helped to lower the polygon 
counts in my scene, too. 

Lastly, | want to mention that, even though | 
was Creating objects with enormous polygon 
counts, my screen redraw times were not sub- 
stantial. That’s because | used Vibrant Graphics’ 
Liquid Speed. | highly recommend this software 
to anyone who creates large and complex ob- 
jects and whose patience is tried by slow re- 
draw times. 

Now, for my alien household. To generate 
my structure, | used only positive metashapes 
and kept the process relatively simple. The actu- 
al house was built with three spheres—one 
central sphere plus two smaller spheres placed 
on either side of it and just below its center 
point. Then using MASIGN.PXP | assigned all 
three spheres Yellow. Next | used MSHAPE.PXP 


Figure 3 
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To make the doorway, | created one sphere 
and used 3D Studio’s Create/Array tool to 
generate eight more in an arc 
arrangement. | assigned them Green and 
created the metashape. 
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to create the metashape. (Note: The 
colors in the accompanying figures were used 
for print purposes and do not correspond to the 
assigned colors for creating the metashapes.) 

To make the “fence” that radiates from my 
alien house, | first created a line of six spheres, 
varying in scale, with the largest near the back- 
top of the screen. | assigned all the spheres 
Red, except the front bottom sphere, which | 
made Blue for less fusion. The result was a bul- 
bous, wavy-looking object that was larger at one 
end and had a nice tear-drop front. 

To finish the fence, | copied the object and 
rotated it. Then in the Front View, | increased the 
scale to add variety. | used 3D Studio’s Mirror 
function to copy the two walls and place them 
directly opposite themselves, using the house 
shape as the central axis. 

With my basic structure completed, | decid- 
ed to add some detail to the house by making a 
doorway with an overhanging lamp. To make 
the doorway, | created one sphere and then 
used 3D Studio’s Create/Array tool to generate 
eight more spheres (total of nine) and arrange 
them in an arc. Then | assigned them Green and 
created the metashape. 

| followed similar steps to make the light, but 
| only used four spheres and assigned them 
Blue. 

| built the door in the 2D Shaper, using the 
3D Display option to show the meta-doorway in 
the front view. Then | drew an arched shape to 
match the meta-doorway and lofted it into 
place. The doorknob | created using MetaReyes. 
My original idea was to create a doughnut- 


Figure 4 


| also used 3D Studio’s Create/Array tool 
to make the light. | assigned Blue to these 
spheres, and, again, created the 
metashape. 


shaped knob—you know, with a hole in the 
middle. To do this, | created a ring of six primi- 
tive spheres, assigned them Red and Yellow, 
and used MSHAPE.PXP to create the 
metashape. But what | got was a V-shaped ob- 
ject instead of my original stretched 
O shape. And while | kind of liked the V shape, it 
wasn’t what | had in mind. | probably should 
have created a ring of positive spheres and 
placed a negative sphere in the middle to get my 
hole, but to be honest, | haven’t tried this yet. 

My experiment with metaballs was moving 
along quite nicely, but | still didn’t have a scene, 
so | added some extra touches. | built a simple 
doormat with a flat primitive box and for fun 
added “WELCOME” to it. | brought in a palm 
tree that | had built previously. (Note: You may 
recognize the palm from a previous Model Shop 
column.) Finally, | added lights, camera, and at- 
mosphere. Voila! | had finished my first experi- 
ment with metaballs and had an interesting little 
alien structure to show for it. 

MetaReyes is a fantastic tool for those who 
want to build organic and nongeometric objects. 
It’s still no spline modeler, and it will probably 
take you some time to get proficient at modeling 
with metaballs. But you can do a lot with meta- 
balls technology once you get the hang of it. | 
only scratched the surface with this experiment, 
but | look forward to further explorations. Gs 


CGW contributing editor Douglas King is a 3D 
animator for the entertainment industry. His 
comapny, King/Wheatley Creative Design, is lo- 
cated in Turlock, California. 
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Originally | tried to create a doughnut- 
shaped knob by making a ring of spheres. 
However, | got a V-shaped object instead. 
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utoCAD users have been waiting since 

June, 1992, to get a hold of the newest 

version of AutoCAD, Release 13 (R13). Has it 

been worth the wait? Absolutely, positively yes. 
Why? Read on. 

Most of Autodesk’s bread ‘n butter comes 

from companies using AutoCAD for production 


drafting, so Au- 
= todesk spent signif- 
icant time and effort improving features that 
should make life easier for these users. And it 
shows. For one, Autodesk revamped the dimen- 
sioning system for R13, making it much easier 
to use and understand. Release 12 (R12) re- 
quired that you understand and remember a list 
of dimensioning system variables—more than 
40 in all. For example, you would use DIMTIH to 
make dimensions horizontal and place them in- 
Side the extension lines, and you’d use DIMZIN 
to suppress the leading zero in dimensions. 

But with R13, you use dialog boxes that dis- 
play graphical representations of these settings 
to make changes. And as you make the change, 
you see the results immediately. For example, if 
you want the dimension to appear horizontally 
and inside the extension lines, you simply 
“check” the appropriate box. When you check a 
box, an example in the dia- 


A For R13, Autodesk ee 
enhanced the dimensioning 


AutoCAD Release 13 a 


styles and layout, makingthem | 4 © == 2 ee | 

easier to use and giving you a ae a a | 

more control over dimensioning ee ae re l 

style elements. Autodeskalso | 4 0 (=tvz om. 4 ze | i 

added support for the industry |. a LZ i 

standard GD&T. a rn fi : 
oe pt ees ee 

The new drawing preview P|). — cere fe Fe BS 

in R13 helps you to identify the| © = eoact ee 

project you need more quickly, (2 = 

With R13, AutoCAD finally supports ANSI | apart of the drawing. 


Y14.5 geometric dimensioning and tolerancing 
(GD&T), which uses feature control frames and 
geometric characteristic symbols to describe fea- 
tures and tolerances of mechanical parts. GD&T 
users who previously had to fudge with AutoCAD 
to make it work should be thrilled. 

Another great new feature: associative hatch- 
ing. No more extra work each time you change a 
drawing that contains a hatch pattern. Now R13 
automatically updates the 


log box shows you how the Associative hatching, hatch pattern as you 
change will look. If you want One of AutoCAD R13’s change your drawing. This 
a leading Zero, you check a great new features, new feature should save 
box in the Annotation dialog é you from hours of rework. 
box. That’s it, and that’s the automatically updates Construction lines that 
way it should be. hatch patterns as you extend to infinity have 
It's also easier to insert change your drawing. been in CAD programs for 


and edit text in R13. For ex- 
ample, prior to R13, you could not treat multiple 
lines of text as a Single paragraph. Not only does 
R13 let you write and edit paragraphs of text, it 
also automatically loads a text editor, making the 
creation of notes and specifications easier than 
ever. There’s an integrated spell checker with 
Standard and custom dictionaries, too. 


many years. Now Auto- 
CAD offers them, too, permitting you to project 
lines from one view to another more easily. This 
is especially important when producing ortho- 
graphic projections, because drawings (€.g., 
top, front, and right-side views) have lines that 
are in common with one another. If necessary, 
you can trim construction lines so they become 


R13 also integrates the functionality of Au- 
todesk’s Advanced Modeling Extension (AME) 
Solid-modeling option. Using the ACIS kernel 
from Spatial Technology (Boulder, CO), Au- 
todesk was able to simplify and speed basic 
Solid-modeling functions. No longer do you 
need the SOL prefix when entering commands. 
Simply enter BOX—versus SOLBOX—to create 
a solid box. Additionally, AME commands SOL- 
WIRE, SOLMESH, SOLAREA, SOLLIST, 
SOLUCS, SOLCHAM, SOLFILL, SOLMOVE, 
SOLCMP SOLVAR and SOLPURGE are no 
longer needed, because R13 stores solid mod- 
els the same as other AutoCAD objects. As a re- 
Sult, you can use familiar AutoCAD editing com- 
mands, such as FILLET (versus SOLFILL), to 
produce a fillet or rounded corner. Eliminating 
commands is a refreshing change. 

Solid modeling is also much faster in R13 
than AME. No more long waits for Boolean op- 
erations to finish. R13 can convert AME models 
to R13 solids, but | discovered that certain mod- 
els don’t convert well. The conversion has diffi- 
culty with curved areas that require surface tes- 
Sellation: It adds triangles that are unevenly 
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Spaced and sized. This could present a problem 
if you have a lot of AME models that you want to 
move to R13. 

There are a host of other new and helpful 
features. For example, drawing previews make it 
easier to find and load drawing files. When you 
highlight the name of a drawing file in the Select 
File dialog box, R13 displays a small picture of 
the drawing. Multi-line entities let you construct 
as many as 16 parallel lines at once. The ability 
to create object groups lets you relate two or 
more entities to one another without having to 
create a block. Support for NURBS lets you cre- 
ate true splines, mathematically correct ellipses, 
and elliptical arcs. R13’s improved rendering ca- 
pabilities include a materials library and Phong 
shading. And improved, context-sensitive help 
with hypertext links makes the help facility actu- 
ally helpful, which is not always the case. 

When you buy AutoCAD, you get both the 
DOS and Windows versions, whether you want 
them both or not. This must be Autodesk’s way 
of encouraging its customers to consider the 
Windows version, since so few purchased R12 
for Windows. 

The Windows version sports a much im- 
proved user interface that follows the look and 
behavior of Microsoft's Word, PowerPoint, and 
Excel products. The DOS version has the same 
look and feel as the R12 product. In fact, at first 
glance, you can’t tell the difference. Most of the 
R13 features (including those presented in this re- 
view) are available in both products. The Win- 
dows version offers attractive icons, toolbars, and 
flyouts and comes with the complete AutoCAD 
Command Reference on-line. This version also 
supports Windows Object Linking and Embed- 
ding (OLE), enabling you to link AutoCAD with 
other programs such as spreadsheets. 

Overall, R13 is a much improved product 
over R12, and designers should find it more pro- 
ductive. The product contains a few lingering 
bugs that were not caught before the late No- 
vember shipment, but according to Autodesk, 
most of them will be fixed by the time you read 
this review. If you’re an AutoCAD drafter, you will 
want to upgrade. Gc 


Contributing editor and industry consultant 
Terry Wohlers counsels organizations on 
how to select, implement, and manage tech- 
nologies for CAD/CAM/CAE, rapid prototyp- 
ing, and reverse engineering. 
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REVIEWS 


oing through the tutorials of Quest 
V5.0, Allen Communication’s Win- 
dows-based multimedia authoring system, | 
was reminded of one of those wonderful old 
hardware stores you used to find everywhere, 
way back in the Mechanical Age. There, every- 
thing you could 

imagine was 
sold loose in barrels and bins—springs, levers, 
hooks, nails. And as you wandered through the 
store, you'd think of all the great things you 
could build. 

The same with Quest. The program doesn’t 
actually use the metaphor of tool bins (that’s all 
mine), but the varied and diverse menus amount 
to as much. Within them, organized neatly and 
accessibly to a degree you appreciate only once 
you start working, is a huge number of bits and 
pieces you can tie together to create fully inter- 
active, informational presentations of all kinds. 


ve etroGrafx, which brought particle ani- 
mation to Newtek’s LightWave pro- 


gram via its Sparks module, now brings two 
more wonderful sets of effects to LightWave 
users with its Motion Master l&ll packages. As 
. none of 
these utili- 
ties can be found in other programs, both vol- 
umes should be an invaluable addition to the 
LightWave animator’s toolkit. (Note: | reviewed 
the Amiga modules, but MetroGrafx plans to re- 
configure the modules so that they run on the 
Windows, WindowsNT, and SGI platforms.) 
Motion Master Volume | contains four ef- 
fects modules. TimeMachine is a timeline edit- 
ing environment for managing object morphs. It 


Quest goes beyond the “multimedia” pro- 
grams that are principally slide-show or movie- 
editing packages with a capacity for interactive 
playback. If you want to create a piece that in- 
forms users based on their input, prompts them 
for information in return, keeps track of these 
transactions, and concludes the encounter with 
everyone the smarter, you’ll love Quest. Yes, 
other authoring programs can achieve similar 
ends, but in my opinion, not in such an easy 
and intuitive way. 

Let me explain further. Whereas many multi- 
media authoring programs use a filmmaker’s 
metaphor to structure their layouts—Director’s 
Cast interface, for example, with its “characters” 
and dozens of frame-by-frame timelines—Quest 
provides an interface that’s more like an organiza- 
tional flowchart. Each box on the chart can con- 
tain just about anything you can digitize—text, 
graphics, audio, video. Plus each box contains 
thumbnail images of the actual frames, which 
makes it easier to follow the flow of your creation. 

To use Quest, you first map out your flow 
chart. You do this by choosing from various 
templates in the QuickFrames menu; a simple 
drag and drop puts them into place. There are 


handles as many as 16 channels of target ob- 
jects and features an audio waveform display 
for synching sound input to an animation. In 
essence, this allows sound data to control the 
Speed and overall transition of the 3D morphing 
that’s taking place. 

Let me use an animated mouth as my ex- 
ample. After creating a “mouth” object in Light- 
Wave, | saved it, loaded it again, altered its 
shape, saved it under another name, and then 
repeated this process several times. When | was 
done, | loaded all the mouths into LightWave, 
Specifying one as the “Source” and the others 
as “Targets.” Then | started TimeMachine. Now 
all | had to do was load a sample dialog that | 
had prerecorded; its waveform appeared in 
TimeMachine, with each syllable of the dialog 
set automatically to a single frame of the anima- 
tion. You see a timeline of both the waveform 
and the animation, so it’s relatively easy to 
tweak the two. In fact, with just a little experi- 
mentation, | was able to animate my mouth ac- 
cording to the changes in the dialog. 

A similar module, Extract Audio, reads am- 
plitude (volume) data from incoming audio sam- 
ples and creates a visual envelope—teally, a C- 


Reesta-plishitty 
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Quest V5.0 comes with a number of preset 
functions, organized logically under 
various menus, that you can use to develop 
your multimedia title (above image). For 
example, in the FastTracks menu, you'll 
find such items as preset screen layouts, 
buttons, and backgrounds. Work from the 
Title Design level (right image), and you'll 
see a diagram of your whole project. 


templates for all sorts of flowchart configura- 
tions, and you can interconnect templates as 
well. Plus you can create individual boxes. Each 
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box has two points, represented by circles. You 
connect points by clicking on one point and then 
dragging a line to another point. Once connect- 


ed, arrows show the flow of the program. 

Once you have the basic structure, you can 
add other details via the Frame Edit menu. Op- 
tions fall under the headings of Graphics, Ani- 
mation, Audio/Video, Controls, and Interactive. 
SO, for example, if you click on an icon of an up- 
raised hand in the Interactive menu, you can in- 
sert a “wait for” period, and a dialog box will ap- 
pear with choices for characterizing that wait. 
Here you might decide that you want the pro- 
gram to proceed to the next step after a speci- 
fied period of time, or you might prefer that it 
proceed upon the completion of an event, such 
as a mouse Click. Select your choice, and your 
bidding shall be done. 

There are also a number of prebuilt multime- 
dia “elements”—screen layouts, buttons, and 
backgrounds, to name a few—from which you 
can choose to create the individual frames of your 
presentation. You'll find these in the FastTracks 
menu. You can organize your libraries of objects 
by category and can add to the libraries as well. 

Additionally, there is an Attributes menu, real- 
ly a simple paint and font program. (You would 
do your serious image editing in another pro- 
gram before using Quest.) And incidentally, you 


spline—that you can attach to any object and its 
“change” path. You assign the envelope from 
within LightWave. This module differs from 
TimeMachine in that it concerns itself only with 
the amplitude of a sample sound. So, for exam- 
ple, you can use sound to control the varying 
brilliance of lights in a scene or, perhaps, an ob- 
ject’s rotation. 

Another module, Pathflock, makes it easy to 
create flocks of animated objects, such as a 
school of fish. With Pathflock, you can assign 
three central flocking attributes to a group of 3D 
objects: collision avoidance; velocity matching, 
So that objects within a certain proximity of each 
other move at close to the same speed; and 
centering, which causes 3D objects to remain 
as close as possible to a common moving cen- 
ter. You can also add a “chaos” factor—a per- 
turbation in movements—giving more variability 
and realism to the animation. Following the tuto- 
rial for Pathflock, | was able to create an animat- 
ed school of fish within minutes. 

MouseRecorder is one of the simplest and 
neatest of the Motion Master modules, allowing 
you to capture mouse movements as C-spline 
envelopes that can control myriad 3D actions 


and parameters. You are presented 
with an onscreen “scratchpad” 
that captures the up/down left/right 
movements of your mouse and 
translates that data into envelope 
form. Again, you apply the enve- 
lope from within LightWave. In my 
test, | moved my mouse randomly 
on the MouseRecorder pad and 
applied the envelope to the ambi- 
ent intensity of a light source. Then 
| sat back and watched as my 
scene pulsated in a way that no 
amount of hand manipulation of 
the control envelope could have 
engendered. 

Motion Master Volume II con- 
tains four effects modules as well, 
one being Child2World. A standard 
way to achieve related motion in 
an animation is to make some objects the “par- 
ents” of others, so that when the upper arm of a 
figure moves, its “child,” the forearm, moves as 
well. Using Child2World, you can separate hier- 
archical objects from their lineage, giving you 
more control over each object in a connected 


Motion Master, 
Volumes 1&ll 


Motion Master Volumes /&ll bring eight 
different effects (four per volume) to the 
LightWave platform. VolumeCube and 
PathFlock let you work with objects in 
groups. MetroGrafx also is continuing to 
develop modules for this series, including 
one that will grow hair. 


CREE COMPUTER GRAPHICS WORLD i 


can hide or recall any or all of these menus via 
various F-keys. 

While working in Quest, you can view 
your project either at the Title Design level, in 
which you see a diagram of the whole pro- 
ject, or in Frame Edit mode, in which you get 
a linear, tree-like depiction of 


There are other, smaller yet no-less-signifi- 
cant features that | like about Quest. For exam- 
ple, whoever first said that graphical icons are 
“more intuitive” than text prompts was proba- 
bly someone who never learned to read. When 
you need to know only a handful of icons, 

they’re a handy shortcut; 


your project that helps to Organized neatly and __ but with all the different 
emphasize visually the accessibly within features in a program 
“if...then” structure of most : like Quest, you need bins 
interactive titles. Quest V5.0’s menus precisely labeled “nuts,” 

To keep the Frame Edit are bits and pieces and “bolts.” Quest's 


window from becoming too 
cluttered, you can expand or 
compress the events and their 


that you can tie 
together to create 


icons sprout text defini- 
tions as the cursor pass- 
es over them, a great 


subevents via the click ofa fully interactive, convenience. Once you 
mouse—that is, each branch informational become expert in the 
of the tree can be individually : program, you can order 
accessed and its hierarchical PF esentations. the little banners to re- 


pathway tracked icon by icon. 

Say, for example, that you accidentally put the 
“Wait For” after the intended event, instead of 
before it. A couple more clicks in the Frame Edit 
window, and you can resequence the transac- 
tions as required. 


main shut-off—but in 

case you forget what one of the “intuitive” 

graphics means, the shiftkey brings back the 
text description. 

One textual convention of Quest that | take 

exception to, however, is the use of the term 


“dissolve” to signify almost any transition that 
occurs gradually. Most multimedia software is 
guilty of the same. The problem is that “dis- 
solve” means something quite specific—super- 
imposed cross-fades, or a process that mimics 
this appearance—a definition that was estab- 
lished in the 1840s. If | call you and say, “add a 
dissolve at Point B,” and you include a slow 
zoom-in instead of a cross-fade, my next call 
may be less cordial. 

Still, | was surprised by how much | like 
Quest V5.0. As the mechanism for stringing 
multiple parts into an interactive, multimedia 
whole, Quest brings the best features of old-time 
hardware stores to authoring: It organizes all 
kinds of tools in a manner that makes them eas- 
ier to find and use when building titles both sim- 
ple and elaborate. You still need to know the dif- 
ference between a sander and a router, but 
nobody said construction—or good multimedia 
development—was a no-brainer. Gs 


Don Sutherland is owner of Sutherland Multi- 
media, a multimedia production company in 
Staten Island, New York. 


hierarchy. The tutorial, for example, covers how 
to separate a spinning wheel from a moving ve- 
hicle while everything is in motion. This re- 
quires unparenting the wheel from the vehicle at 
a specific frame. So basically, you would deter- 
mine at which frame to remove the wheel from 
within LightWave, and then from within 
Child2World, enter that frame’s number. The 
rest works automatically. 

Wobbler is a much needed addition to Light- 
Wave's tools, giving you an easy way to add 
stretching, squishing, or springy motion to a 3D 
object. This is almost impossible to do manually 
from within LightWave. Wobbler works on the 
saved out motion file of the targeted 3D object, 
altering it to the parameters that you set from 
within Wobbler. There are only three controls in 
the module: Restoring Force returns the object to 
its original position; Spring Damping slows the 
force of restoration, so that the movement 
doesn’t become perpetual; and Blobbyness con- 
trols the XZ scaling and motion of the bottom of 
the object. Each of these settings are adjustable 
via sliders. This module is so easy to use—all 
you really have to do is experiment with your ani- 
mation until you get the look you're after. 


HACOMPUTER GRAPHICS WORLD Mea 


Yet another valuable tools is PointAt. This 
module lets you target objects with other objects 
So that they move in synch. This is akin to a 
camera/target system, except the “camera” can 
be another assigned object. You might, for ex- 
ample, select a moving 
target as the focus of 
your character’s eyes, So 
that as the object moves, 
the eyes would follow it 
no matter how erratic the 
movement becomes. 
This can get complicated 
if you have a number of 
objects, but the basic set- 
tings are simple to under- 
Stand and use. 

The last module is 
Volume Cube, which is related to the flocking 
module but adds bounded spaces that constrain 
each object in the flock. | used one of the scene 
files included with the software to understand 
this module better. The scene contained birds 
flying in a constrained area around a cliff. Each 
bird had its own noncollision path, yet all were 
boundaried within a cubic volume of space. Ad- 


packages. 


MetroGrafx brings two 
wonderful sets of 
effects, neither of 
which can be found in 
other utilities, to 
Amiga-based 
LightWave users with 
its Motion Master /&ll 


ditionally, the speed of the birds remained con- 
stant, but their direction was randomized. Set- 
ting the boundary area was as easy as inputting 
the distance fields for the X, Y, and Z coordi- 
nates, followed by inputting the groups’ speed in 
meters per second. 
Then all | had to do was 
Select the number of ob- 
jects in the scene and 
input their paths. 

MetroGrafx assumes 
its users will have a high 
degree of familiarity with 
LightWave, which you 
really should have to 
take full advantage of 
these modules. Devel- 
Opment continues on 
more volumes, too, including one that will “grow 
hair” on any selected 3D object. I'd say that 
these modules are a “must have” for all Light- 
Wave professionals. Gc 


Dr. R. Shamms Mortier is president of Eyeful 
Tower Communications, a Bristol, Vermont- 
based graphics and animation firm. 
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* All address, data and control systems 
are synchronized to one clock 


° High performance | 6-megabit 
fully Synchronous DRAM 


* Two-address prefetch, ( a form of 
pipelining for fast burst data rates) 


° Transfer speeds up to 
|00-megabytes per-second 


* Two-bank interleaving that 
eliminates gaps in data output 


* High-speed, low-noise interface 


* 3.3 V power and JEDEC- 
standard design 


* Improves bandwidth to main 
memory with a unique clock-gating 
feature, eliminating wait states 


« Bank Options: 4 Mg x 4, 
2Mg x 8 and IMg x 16 


DATA RATES FOUR TIMES THAT OF A STANDARD DRAM 


e Marshall on the Internet 
is the only place you 
can order Tl SDRAM 
at 2:00 a.m. on a Sunday 
morning 


e Visit Marshall’s web 
site at www.marshall.com 
to order via the Internet, or 


° Call 800.877.9839, ext. 3010, 
for a good deal when ordering 


your first parts 
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COLOR INKJET PLOTTERS 


More options, lower prices move wide-format color inkjet plotters 
into the mainstream 


he past few years have seen the arrival and rapid growth of wide-format (17x22 inches or larger) color inkjet 

plotters. Unlike pen plotters, which are vector devices, inkjet plotters are capable of raster output. Today’s best- 
selling wide-format color inkjet devices offer the ability to handle both types of data, allowing users to print vector-dri- 
ven an drawings and raster images on the same page. Features and output quality, as well as cost, vary greatly among 

5 _ "fy the color inkjet devices. At the high end, Iris Graphics and its continuous inkjet technol- 


__ _ssB§. : ogy is essentially without peer in the production of wide-format photographic-quality 
suttt The continuous  inkie technique allows an Iris system to “blend” colors by overlaying them and varying both dot 
placement and size. Another company, Canon USA, has offered an inkjet-based wide-format color copier for some time 
now. With the attachment of Canon’s optional IPU digital interface, the copier can accept and output data as a printer. In 
both cases, however, the prices, which start in the $70,000 range, can be prohibitive to many potential users. 

Fortunately, beginning with Encad’s introduction of the NovaJet several years ago, lower-cost, wide-format color inkjet de- 
vices are now offered by a variety of vendors. The increased accessibility of this technology has helped it expand beyond the 
engineering domain into the graphic arts arena, specifically for the generation of presentations, signs, billboards, and proofs. 

In addition to the specifications listed below, PostScript compatibility and color-management capabilities might be im- 
portant factors to consider with respect to a purchase decision. For those needing a PostScript solution, there are two routes 
to take: Use a software PostScript RIP (Raster Image Processor) or purchase a device with a hardware PostScript RIP Soft- 
ware RIP packages can be as inexpensive as Microspot USA Inc.’s $1295 MacPlot Raster 4.0 QuickDraw RIP A RIP built 
right into the printer is more costly but can also be much faster. With respect to color management, device-specific color-man- 
agement systems can provide consistent color across input, display, and output devices. Gs 


Greg Porrell is a consultant with BIS Strategic Decisions in Norwood, Massachusetts. 


LANGUAGES COMPATIBILITY 


COMPANY PRODUCT/PRICE 


CalComp Inc. TechJet Color 5324/$5595 HP-GL, HP-GL/2, HP-RTL, CalComp IBM AT and compatibles, Mac, Unix 
2411 W. La Palma Ave. TechJet Color 5336/$6595 PCI/907, CCRF-IL 

Anaheim, CA 92801 

800-932-1212 

Canon USA Inc.! BUC 2436/$120,000 plus minimum Dependent on digital interface option IBM AT and compatibles, Mac, Unix 
One Canon Plaza $6000 for IPU 

Lake Success, NY 11042 

516-488-6700 

Encad Inc.2 NovaJet Ill: HP-GL, HP-GL/2, HP-RTL IBM AT and compatibles, Mac, Unix 
6059 Cornerstone Court, W. D-size/$7495 

San Diego, CA 92121 E-size/$8495 

800-356-2808 

Hewlett-Packard Co.3 DesignJet 650C: HP-GL, HP-GL/2, HP-RTL IBM AT and compatibles 

Direct Marketing Organization C2858A/$7495 C3791A, C3792A: PostScript Level 2 

POB 58059, MS 511L-SJ 2859A/$8995 

Santa Clara, CA 95051 C3791A/$8995 

800-752-0900 C3792A/$10,595 

lris Graphics lris 3024/$69,000 Depends on software/hardware IBM XT and AT, Sun Microsystems, 
Six Crosby Drive Iris 3047/$110,000 configuration Silicon Graphics 

Bedford, MA 01740 

800-947-4712 

LaserMaster Corp.4 DisplayMaker/$19,995 HP-GL/2, PostScript IBM AT and compatibles, Mac, Unix 
6900 Shady Oak Road Professional/$29,995 

Eden Prairie, MN 55344 

800-950-6868 

Summagraphics Corp5 Summauet 2C: HP-GL, HP-GL/2, HP-RTL, DI/PL, IBM AT and compatibles, Mac 
8500 Cameron Road 1324C/$3499 CALS Group 4 

Austin, TX 78754 1336C/$4499 

800-444-3425 


1 The BUC 2436 is a wide-format inkjet-based color copier that can also function as a printer when an optional digital interface is attached. 


2 For users who need wide-format output with occasional, small amounts of color, Encad offers the Cadjet plotters, which use a tri-chamber color inkjet cartridge. The D-size lists for $3795; the E-size lists for $4495. 
3 The HP 650C models may be upgraded to 650C/PostScript with an optional kit costing $1195 to $1695, depending on the interface options. 
: The DisplayMakers ship as a complete system, including a ’486 DX2 66MHZ processor. 

5 Summagraphics also offers the SummadJet 2M, a wide-format monochrome inkjet device that may be upgraded to color with an optional $1500 kit. The D-size model lists for $2799; the E-size model lists for $3799. 
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INTERFACE 


Serial, Parallel, Network 
Interface options offered 


Serial, Parallel, Network 
Interface options offered 


Serial, Parallel 


Serial, Parallel, Optional 
JetDirect cards for network 
connections 


Parallel, IEEE-488, 
SCSI, Pertec 


Serial, Parallel, 
Ethernet option 


Serial, Parallel, 
Ethernet option 


RESOLUTION 


360 dpi color, 721 dpi 
monochrome 


400 dpi 


D-size: 300 dpi 
E-size: 75 dpi, 150 dpi, 300 dpi 


300 dpi color, 600 addressable dpi 
monochrome 


200, 240, 300 dpi 


(continuous variable dot size) 


75, 150, 300 dpi 


300 dpi 


OUTPUT SIZE 
(INCHES) 


5824: 8.5x11 to 24x100 sheet-fed, 
24x50 roll-fed 
5336: 8.5x11 to 36x100 sheet-fed, 
24x50 roll-fed 


24x36 


24x100 roll-fed 
E-size: 8.5x11 to 36x48 sheet-fed, up to 
36x100 roll-fed 


sheet-fed, 24x50 roll-fed 
2859A, C3792A: 8.5x11 to 30x42 
sheet-fed, 36x50 roll-fed 


3024: variable to a maximum of 24x24 
3047: variable to a maximum of 34x47 


8.5x11 to 36x110 


1324C: 8.5x11 to 24x36 
1336C: 8.5x11 to 36x48 


© LaserMaster’s DisplayMaker 


MEMORY 


6MB standard; upgradable to 641B 


Dependent on IPU option; maximum of 
128MB 


D-size: 8.5x11 to 24x48 sheet-fed, up to 


4B standard; upgradable to 32MB 


C2858A, C3797A: 8.5x11 to 24x36 


4B standard; upgradable to 20MB 


Depends on software/hardware 
configuration 


DisplayMaker. 48MB with 264kB fast-cache 
RAM; 220s internal hard drive 
Professional: 48MB with 264kB fast-cache 
RAM; 540ms internal hard drive 


4mB standard; upgradable to 32MB 
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(Ask ig Bo cordless option) 


i: teh Ill $215°°- 
Sanna Sloteh I Cursor Se 


CalComp 12x18 DBIII crs Wicasss 398 

CalComp 24x36 DBIll....... euttedsessas Whee 

CalComp 36x48 DBIII ...........coccseeerrrreee 1350 

Calcomp Esti-Mat 30X36 cscssscssecsseceseseeee 1099 

Wed teh TAE IG ca vacdecicasssscduccdecusivcsaterecs S90 

Summa FX Pres Sensitive Pon/Cordless/12x12 . 335 

Summa Grid IV 24x36 ..........ccccccccscceveeeeee 950 

- hy dite, aged 4 Font inthy duit, aetlord Summa Grid IV 36x48 ...........000 stpedsarnaeee MOe 

Customer cards aaset 1468 - ~ ee 216/468. 1937 ~ 515 Seon Drive - cactlaiy Ohio 44056 : esse! 4 Lae Sa aac 


When Gpeoins Our Competitor's Ads For Prices Please Check The Fine Print ||| Hitachi 12x12 ..........sscsssssssrsssssssssssesees 289 
or Hanan Charges and Credit ae SugnnIpes ae sss sacs deinaed seixebeas OAll 


Scan 
Ideal / HP / Mustek / Umax Call 
300 DPI, 500 DPI, 800 DPI, 1000 DPI (A-E) 
GTX Raster CAD Call 
Laser & PaintJet Printers 


it TRIASTAR : Canin [nnove Notebooks | CalComp 600 DPI 16MB-11x17 
-| MMB computer corporation || ACTIVE COLOR, System fla cack eg py are 
“} includes 32 Bit VLB, 4MB RAM | Data Prod LZR1580 800DPI/PS 
expandable to 32 MB, 486DX Data Prod LZR2080 800DPI /Netwrk .... 
‘|| processor technology. The system “s ~~ Calcomp 6613XF Thermal Color 
'}-| has a 25mm trackball built in along A&P> vom] QMS 800 PS : 
“| with a 3.5" floppy, 640x480 SE |---| Panssonic/Sony Optical Drives -. 
Available i ..| resolution, 256 color display and SEE Spat 
(=) ||] heavy duty rechargable battery, 
: bees j || 250/340MB. 
| 600 Mono "D “1 90MHz Processor | - 
$100 Color u f Aa d Canon 486DX2-50 Soeeeeeeoeoeseseseeoeeeeee 2299 
See Calcomp Tec a 540 MB Hard Dri Canon 486DX2- 66 eeeceeeeeoeeeseeseeeeeeeee 2399 


| 650C Color "E* ino oo : “i 486-50 130MB. 9.5LCD ......... 1999 


_[2MB PCI Graphics Card B Cache, Canon Trackball 


Artist XJ1500 64 Bit 
Artist XJ1000 50MHz 
ATI Ultra Turbo 2MB 


14.01 f 
-D Mone .. 2799 : ‘| Diamond Viper 
we Mone ... 3799 4 ; “| Matrox 2+ PCI/VLB Impression 
A-D Cole nee 3499 < ; -| Matrox Impression + 2 
Pee * ; | Matrox Impression + 4MB/220MHz 
: ct | Targa +64 
TrueVision VVGA8 


“| DMP61-1 Pen/Stand 
1 DMP62-1 Pen/Stand 
“| Stand for 61 Series 
1 DMP161-8Pen 


i 3 -| Summagjet Inkjet Plotter 
| HI-Plot 7100-IMB........ 1950. || DMP162-8 Pen i 
| HI-Plot 7200-IMB «..... 2350 ‘ln 8 Sadecrunesieuh sas sate 


#9 
#9 G 


IDEK MF8617 
IDEK MF8621 
IDEK MT9121 
Hitachi 2098 20" 


TCaleomp 01600-60001] 
1 1tx17- HP6L/I - PS - 16MB || Nanao F340W 


Nanao F550iW 17" 
PROTA SOMO LL  cseikesececectestnsoncotenettess 1209 
Nanao T2-17 17" 


NEC XP17 17" 3 Year Warranty 
NEC XP21 21" 3 Year Warranty 
Sampo KDM20TT 20" 


1 Calcomp 6603PS Thermal Color ... 3495. |- Viewsonic 17 


| 220,DPI Inkjet Rolfeed Pig 
cel p's 2450 
<] "B" Size 


| DesigmMate 3036M ... 1979 


| Editor's Choice 
3 Year Warranty 
Trinitron Tube! 
High Resolution | 
High Refresh Monitors) 


°° Calcomp 6613PS Thermal Color ... 6095 |” Viewsonic 21 
4 Data Products : 
4275 | 
3895 |. 


We Are The Only / 
Selected df “ 
for Their July 

1994 "60 Best Sources 


VISA/MC/Discover ~-No alae On Atecsined Prices - Not iicutaaitls for Typos. or D irect Buying! r 


Prices Subject To Change Without Notice ~ No Refunds, Exchange Only 
00 1995 
‘| 445X-MPRII-21" 1600x1200 80 Hz 2099 


15% Restocking ~ No Returns After 15 Days Without Express Written Permission 


= " *Lowest Price Guarantee - If you find a lower price, fax us a copy of the quote or 
| 445X-TCO 21" 1600x1200 80 Hz 2350 ad and "We Will Match". Closeouts, discontinued products, and prior sales 


excluded. Items must be from the same month ad. 
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Apple VR 
PC/MAC Virtual reality has undeniably hit the 
mainstream with an Apple Computer release 
that enables immersive experiences based on 
real-world scenes. QuickTime VR—designed 
for multimedia content developers and pro- 
duction companies—offers two kinds of expe- 
riences: a panoramic technology that enables 
users to explore 360-degree scenes, and an in- 
teraction technology that allows them to pick 
up and interact with objects. A User can zoom 
in or out of a scene, navigate from one scene 
to another, and pick up and inspect objects. As 
users change their view of the scene, correct 
perspective is maintained. The license fee for 
QuickTime VR authoring tools is $2000 per 
seat. (Cupertino, CA; 408-996-1010) 

CIRCLE NUMBER 63 


Movie Making 

PC MediaMania for Windows, from Action 
Image Systems Technology, lets you combine 
graphics, animation, selected video clips, digi- 
tal-quality sound, and overlay titles to create 


movies on your PC. A range of filters enables 
users to generate various photo effects such 
as transparency and chroma-keying, bright- 
ness and contrast, and mosaic and posteriza- 
tion. With the selection of nonlinear deforma- 
tions such as whirls, waves, and warps, users 
can simulate complex 3D motion of 2D ob- 
jects. A range of input and output formats 
plus 16.7 million colors are supported in this 
product, which carries a suggested list price 
of $299. (Murray Hill, NJ; 908-508-0596) 
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Metabalis Modeler 

PC Anew modeling tool is now available for 
3D Studio Release 3 or 4. Imagine Metaballs, 
from Schreiber Instruments, comes in several 
sizes and each features its own set of attribut- 
es (size, weight, and degree of fusion), all of 
which can be user-controlled. This $495 prod- 
uct includes five plug-in modules for 3D Stu- 
dio including modeling, rendering, and ani- 
mation. Because the system blends smoothly 
and gradually, Imagine Metaballs can be used 
to animate the flow of liquid or to simulate the 
smooth curves of organic figures. (Denver; 
303-759-1024) 
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Multiplatform 3D 

PC/WORKSTATION SolidThinking 2.1 from 
Gestel Italia is an advanced 3D environment 
based on Pixar’s RenderMan and is available 


on Intel-based PC, HP PA-RISC, Sun Sparc, 
NeXT, and NEXTSTEP platforms. The product 
comprises three modules. The standard Mod- 
eling module ($895) includes a set of 2D and 3D 
primitives, interactive 3D editing of Bezier and 
B-spline curves and surfaces, editable 3D text 
with trimmed curves, precise surface points 
editing, and 3D Boolean operators. The Anima- 
tion module ($645) requires the Modeling mod- 
ule and features interactive editing of moving 
object paths, movement of lights and camera, 
automatic compositing, and compression of 
generated frames. The Import library ($295) al- 
so requires the Modeling module and provides 
support for DXF, Wavefront, and TDDD file for- 
mats. (Vicenza, Italy; +39-444-964974) 
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Extra Eyes 
PC _ Used with or without glasses, the HMS- 
EYE2 3D stereoscopic display from RPI attach- 
es to any video source. The unit—which starts 
at resolutions of 110,300 pixels per eye and will 
upgrade to VGA—offers instant on/off weara- 
bility; digital-grade earphones; pivot, focus, in- 
terpupil, bifocal, and head-comfort adjust- 
ments; shock resistance; and avionics-grade 
headband with leather comfort pads. Prices 
start at $1895 for a full 3D, color, stereoscopic 
unit. (San Francisco; 415-495-5671) 
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Polaroid Extends Presentation 
PC/MAC Polaroid’s Polaview HR 2500 LCD 
panel projects images at 1024x768 resolution 
and provides full-color support with a palette of 
16.7 million colors. Specifically designed for ap- 
plications such as CAD/CAM, engineering, and 
medical presentations, the HR 2500 has a sug- 
gested list price of $12,995. The company has al- 
so introduced the Polaview 85, Polaview 75, and 
Polaview 45 LCD projectors (priced at $8995, 
$7995, and $4995, respectively), which combine 
the functions of an overhead projector and LCD 
panel in a self-contained unit. Designed for 
high-quality multimedia presentations, the 


Polaview 85 has integrated video and audio ca- 
pabilities. (Cambridge, MA; 800-816-2611) 
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Developing Video CDs 

PC Priced at $4879, the Video CD Creation Sta- 
tion Plus, from Smart and Friendly, supplies just 
about everything you need to create a Video CD. 
Full-screen, full-motion video can be captured 
in real time with FAST’s Movie Machine Pro 
video capture board and M-JPEG daughter 
board. Additional content can be developed us- 
ing Animator Pro. The video and animation can 
then be edited using Adobe Premiere, after 
which the XingCD for FAST software compress- 
es the content using the MPEG-1 encoding 
algorithm. Both audio and video are com- 
pressed (requires a sound board), then 
interleaved to create a single audio/video file that 
conforms to CD-ROM data rates of 150KB/sec- 
ond. In the final step, the Video CD Mastering 
software is used to prepare the content for 
writing to a compact disc in Video CD format 
using the Smart and Friendly CD-R 2000 dual- 
speed CD-Recorder. Corel CD Creator is includ- 
ed for data backup and audio recording. (Van 
Nuys, CA; 818-994-8001) 
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Video Capture 

PC_ Integral Technologies’ first product, 
FlashPoint, is a video capture board featuring 
a precision digital video decoder, a universal 
flash interface, and a full complement of soft- 
ware tools. This SuperVGA video frame grab- 
ber also features accelerated Windows and 
Windows 95 drivers, a 24-bit-per-pixel RGB 
video frame buffer, scaleable video in a win- 
dow from a precision video decoder, output 
color lookup tables, a universal synchronized 
flash trigger, and more. Completing the Flash- 
Point product is FlashPoint FPG, a Windows- 
based software application that automates the 
flash-capture of video images—with full soft- 
ware control of most industry-standard video 
cameras. 1MB and 2MB versions are available 
priced at $795 and $895, respectively. (Indi- 
anapolis; 317-845-9242) 
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HP’s New Freedom 

WORKSTATION ‘Targeted at automotive and 
industrial designers and engineers, the Free- 
dom Series of graphics accelerators from 
Hewlett Packard for its HP 9000 Series 700 
workstations are based on technology sup- 
plied by Evans & Sutherland Computer Corp. 
and deliver up to four million 3D vectors per 
second, 800,000 polygons per second, and two 
million trimesh 3D polygons per second. The 


CREE COMPUTER GRAPHICS WORLD 


1. Computer Graphics: A Worldwide Market Report $15.00 
The computer graphics market will grow to $68.9 billion by 1998. Leading 
market research and consulting firms report on the technology trends 
driving the computer graphics market segments and predict the growth 
rates for all the related application areas, 11 pages 


2. Virtual Reality $12.00 
Explore to what extent virtual reality is finding use in practical 
applications from engineering to science, 36 pages 


04 then Liremreeer 


sOpamcoheg at Mere teghl 
we Dagecwec lraghs 
sTeageing lester 


GRAPHICS IN MEDICAL RESEARCH 


3. Desktop Publishing Fundamentals $12.00 
A tutorial on basic color communication to today’s hottest desktop 
publishing topics, 36 pages. 


4. CAD/CAM $12.00 
Reaching out to solid modeling and industrial design, 32 pages 


5. Computer Graphics in Animation —-$ 7.00 
The challenge of Geeaee realistic characters, 16 pages _ 


6. The Dawning of 3D GIs & Desktop Mapping 
As 3D GIS emerges, desktop mapping systems solve strategic 
business. problems, 16 pages 


Landscape & Site Design 
} hics technology in architectural landscape, a 


Virtual 
Reality 


Return to: Becky Biggar, PennWell Graphics Group 
Ten Tara Boulevard, Fifth Floor, Nashua, NH 03062-2801; Tel: 603-891-9157 


Company: Subtotal $ 
Address: Tax 


City, State, Zip: Tel: Total $ 


wa 


Make checks payable to: PennWell Graphics Group. CA, CT, DC, IL, MA, NJ, NY, OH, OK, PA, and TX residents add tax. 


series features full X-Windows System sup- 
port; fully compliant, full-performance 
OpenGL; family-compatible PEXlib, PHIGS, 
and Starbase; hardware-accelerated texture 
mapping with up to 16MB of texture memory; 
anti-aliased lines, points, and polygons; a 24- 
bit multibuffered frame buffer allowing for 
the display of 16.7 million colors; a hardware 
alpha buffer; stencil planes; and a hardware 
accumulator for full-scene anti-aliasing. Base 
configurations for each of the available mod- 
els (Model 3150, $65,000; Model 3250, $83,000; 
and Model 3400, $135,000) include 1MB of tex- 
ture memory upgradeable to 4MB or 16MB. 
(Palo Alto, CA; 508-436-5096) 
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GRAPHIC ARTS 


Accelerated image Editing 
MAC New image-editing software from Fauve 
Software enables users to manipulate files as 
large as 500MB in real time. Users of xRes can 
paint with a 1000-pixel airbrush with no delay 
and float a 50MB selection instantaneously. On 
the Power Mac, an unsharp mask filter takes 
no longer than six seconds, regardless of image 
size. An xRes work in progress can be saved in 
a proprietary XRS format. When the image is 
complete, a final rendering converts the image 
to a standard TIFF file. Other features include 
color lookup tables that are freely editable and 
can be accurately calibrated to printed output, 
and a masking brush that uses color-compar- 
ing technology to mask out multicolored, com- 
plicated shapes from the background. $799. 
(San Francisco; 800-898-ARTS) 

CIRCLE NUMBER 72 


Live Picture Enhanced 

Mac A host of new features highlight Live 
Picture 2.0 from HSC Software. Reduced mini- 
mum system requirements include a Quadra 
or Power Macintosh with 20MB of RAM. Users 
can now export clipping paths as well as im- 
port paths created in other applications; paint 
and effects can be applied along a path. Ex- 
panded CMYK functionality provides full sup- 
port for custom separations, controls for dot 
gain, UCR/GCR, ink limit, black limit, selection 
of Pantone and Focoltone colors, and output of 
spot color plates. Other new features include 
color-correction enhancements, enhanced 
IVUE corrections, batch building, new tools, 
and accelerated screen display and final build. 
This version is shipping as a free upgrade to 
registered users—with a price of $3995 for all 
others. (Santa Monica, CA; 805-566-6246) 
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DESIGN ENGINEERING 


MicroStation Adds Drafting 
PC_ Bentley Systems’ latest product is a tool 


for professionals in 2D and 3D production 
drafting. MicroStation PowerDraft introduces 
a set of intelligent drawing technologies, a 
streamlined user interface, and a new Micro- 
Station BASIC language, all of which will also 
be built into MicroStation V5.5. The new Accu- 
Draw feature facilitates the placement of pre- 
cise data points during drawing creation or 
modification by combining the speed of a 


pointing device with the accuracy of keyboard 
entry. Smartline enables users to create a com- 
posite or chain of lines, vertices, arcs, shapes, 
and circles as a single drawing element. With a 
list price of $1950, the software is available on 
Windows and Windows NT on Intel machines 
and DOS platforms as well as on Windows 95 
when it is released. (Exton, PA; 610-458-5000) 
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VisLab for Pro/JR. 

WORKSTATION Engineering Animation’s new 
VisLab interface enables engineers to work 
seamlessly with Parametric Technology's 
Pro/JR. Pro/JR. users can access the anima- 
tion and visualization capabilities inherent in 
VisLab, enabling them to develop animation 
sequences with Pro/JR. models without leav- 
ing their current design environment. Run- 
ning on Silicon Graphics hardware, VisLab 
with the new Pro/JR. interface costs $9500. Al- 
so available for VisLab is a ParticleLab module 
for animating natural phenomena such as 
rain, snow, fire, smoke, or fluid flow, priced at 
$2500. (Ames, IA; 515-296-9908) 
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Digital Photography 
PC/MAC/WORKSTATION A new digital printer 
from Fujifilm offers up to 48MB of memory to 
reproduce computer graphics and digitized 
photographic images with the same quality as 
conventional photographs. With the Fujix Pic- 
trography 3000 thermal dye transfer printer, 
prints are reproduced with 24-bit color and 
have a maximum resolution of 400 dpi. Oper- 
ated via a large LCD panel providing all the 
necessary instructions, this $23,900 unit pro- 


————————————— 


FOX ANIMATION STUDIOS 
PHOENIX, ARIZONA 


Fox FEATURE ANIMATION Is 
LOOKING FOR A 3D SUPERVISOR 


We are specifically looking for the following qualifications: 


5-10 years experience in 3D 


* Background 


in classical animation 


* ‘Working knowledge of UNIX with 
SHELL programming experience 
Working knowledge of SOFTIMAGE 


Familiar with 2D animation 


systems, preferably CREATIVE TOONZ 


Come join Fox Animation at its new 
state-of-the-art animation studio in Phoenix, Arizona. 


Send your résumé and demo tapes to Tom Miller, Dept. M-14: 
2747 E. Camelback Road, Phoenix, Arizona 85016 
Fax 602/808-4699 


FOX ANIMATION STUDIOS, INC. 


A Subsidiary of Fox Inc. We are an equal opportunity employer. 
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AEW TL NEXPO 


The Business of Interactive Information 


Crealion” Productionepelvery 
... Content 


It’s the world’s #1 exposition and conference on Special tleor leatures... 

© The Internet Experience — From e-mail to Gopher to the 
World Wide Web and more, you'll learn all about doing business 

in the creation, production and delivery of content. and data-surfing on the ‘Net. 


From multimedia, on-line services and communications _* Mleractive Marketing & Media Pavilion — See the outstancing 
—] achievements made by your peers in applying interactive technology 
to film and entertainment, computers, publishing, in advertising, marketing and media! (Sponsored by Advertising Age.) 


consumer electronics and more — you’ll see the hottest  ° Digital Production Lab — From pre- to post-production, discover 
the cutting-edge systems and tools for authoring, digital video 
production, special effects and more! 


° Interactive Forum — Produced in cooperation with the Writers 
Plus, a state-of-the-art conference which puts Guild of America/West. 


interactive technologies and the revolutionary changes 


new technologies on the show floor! 


REGISTER BY FAX! Call 617-449-5554, enter code 50 and have your fax 
number ready — we'll fax back your registration form within 24 hours! 
NEW MEDIA EXPO ON-LINE... to register and for the latest information 
on exhibitors, conference sessions, keynotes, and more! 

Internet | 

World Wide Web URL: http://(www.newmediaexpo.com:8010 

Gopher Server: gopher://gopher.newmediaexpo.com:8011 

E-Mail: info@newmediaexpo.com . 


Ziff- Net/CompuServe: GOTONEWMEDIA 
©1994 The Interface & : roup » 300 First Avenue, Needham, MA 0219 
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duces the first print in about two minutes and 
each succeeding print in about 70 seconds. 
(Elmsford, NY; 800-755-3854) 
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PostScript Interpreter 
PC/MAC/WORKSTATION PowerPage Level 
2, from Pipeline, is the first PostScript inter- 
preter capable of rendering anti-aliased 
graphical objects as well as text at device 
resolution. This technology is applicable to 
any monochrome or color continuous-tone 
output device. The new release also incor- 
porates error diffusion technology for 
scanned images, a method for rendering 
gray values on 1-bit imaging devices. Ver- 
sion 2002.003 (which is offered as an up- 
grade free of charge) boasts enhancements 
that increase image processing times by up 
to eight times faster than in previous ver- 
sions. (Morris Plains, NJ; 201-267-3840) 
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Color Laser Output 

PC/MAC Capable of printing in both black 
and white and color on plain paper, the OMS 
“magicolor” Plus Laser Printer from OMS Inc. 
offers advanced capabilities such as color con- 
trol technology, durable output, high resolu- 
tion, volume output capacity, and network 
connectivity and support. “Ocolor” technology 
provides extensive color-matching support, en- 
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hanced color screening, automatic color opti- 
mization, and a color-customization capability 
for advanced users. The 12MB of RAM model 
provides 600-dpi black-and-white/300-dpi col- 
or resolution and is OMS reference-priced at 
$8999. The 24MB of RAM model provides 600- 
dpi black-and-white/600-dpi color resolution 


CAD Guide 

Targeted at new users of CAD systems, existing users 
preparing to switch systems, and users who work with 
multiple systems, The CAD Rating Guide 4th Edition con- 


and is priced at $9699. The rate of speed is tains detailed information on 144 CAD systems including 
from 3 to 6 ppm for color and 12 ppm for product data, user responses, comparison tables, and 
black and white. (Mobile, AL; 205-633-4300) more. ZEM Press (Bethesda, MD), 620 pages, $150 with- 
CIRCLE NUMBER 78 in North America; $195 outside. Does not include ship- 
ping & handling ($7.50) 
CIRCLE 102 
INPLIT 
Dual-Lens Scanner Creating 3D Graphics 


PC/MAC UMAX’s Gemini D-16 is the first Targeted at new and experienced users, 3D Graphics 
Programming in Windows contains the information 


needed for users to create their own 3D graphics applica- 


lowing users to achieve a maximum optical oe 
eae f one a bes Ga tions for Microsoft Windows. The accompanying disk 
FesGHitlon Of BOOxS00 cpt, Dualtens technolo- features an entire set of 3D graphics libraries for Win- 


gy enables the CCD to capture at a higher op- dows. Addison-Wesley Publishing Company (Reading, 
tical resolution than previous designs. With its MA), 877 pages, $49.95. 

microstepping technology and high-speed CIRCLE 103 

buffering, a color preview takes 3.5 seconds 


flatbed scanner with dual-lens technology, al- 


and a 400-dpi color scan for a letter-sized im- Custom-Made VR 

age takes 20 seconds. Also included with this The Virtual Reality Programmer's Kit is a book/disk set 
$1995 scanner is the MagicScan intelligent designed to teach users how to create their own virtual 
user interface for scanning control—featur- programs. Also includes tips for advanced C program- 


mers and four complete virtual reality applications. John 
Wiley & Sons Inc. (New York), 368 pages, $29.95. 
CIRCLE 104 


ing batch scanning, unsharp masking, down- 
loadable gamma curve correction, color bal- 
ancing, and descreening of printed material. 
(Fremont, CA; 800-562-0311) 
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”e Savings of time and money. 
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CALL NVISION TODAY! 


\NVision. Inc: 


ate -byfusing,seven abr rpéint clouds into. aN | % gat W. Las Colinas Blvd « * Suite ENG, Hexen C2009 
TSH \ with rechiced polygons. ’ \ ATH Q0- 4: r° 2140 TEL 344- 432-0190 FAX 214-432-8104 
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13-16 National Design Engineering Show and Con- 
ference, held in Chicago. Contact: Reed Exhibition 
Companies (203-840-5878): (fax: 203-840-9878). 


14-17 MICAD, held in Paris. Contact: World Com- 
puter Graphics Association (703-578-0301); (fax: 
703-578-3386). 


4-6 PDM Conference ‘95, held in Phoenix. Contact: 
ClMdata (313-668-9922): (fax: 313-668-1957). 


10-13 NAB 1995, held in Las Vegas. Contact: Na- 
tional Association of Broadcasters (202-429-5350); 
(fax: 202-429-5406). 


13-17 Bit.Movie ‘95, held in Riccione, Italy. Con- 
tact: Bit. Movie ‘95 (tel/fax: 39-541-643016). 


22-26 The Computer Game Developers Confer- 
ence, held in Santa Clara, CA. Contact: Computer 
Game Developers Conference (415-948-2432): 
(fax: 415-948-2744). 


24-27 Comdex Spring/Windows World ‘95, held in 
Atlanta. Contact: The Interface Group (617-449- 
6600); (fax: 617-449-2674). 


Introducing a 3D digitizer that is 
easy to use, fast and very affordable. 


Digimax 
(, eae. Price 


695° 


$1000 List Price 


eD. 


Digimax 
will handle objects up to 
20" in length and 12" in diameter 


with 1/32" precision. Digimax connects 

to your computer serial RS232 port. Included 
Digimax software requires a PC (DOS 5.0 or 
higher) or Amiga. Digimax outputs DXF and 


Imagine File Format. 


23aryppiilse 


To Order Call 1-800-328-0184 
Outside USA call (612) 425-0557 
8416 Xerxes Avenue North, Minneapolis, MN 55444 


*Some digitizers cost 10 times as much as Digimax 


Quick Sharp Scans 

PC/MAC A multipurpose 600-dpi color 
flatbed scanner (scanning a color page in 
less than 30 seconds) from Sharp Electron- 
ics doubles as a document imaging scanner 
featuring 24-bit, single-pass scanning. With 
two optional CCD-based transparency 
adapters (600 dpi/$999; 1200 dpi/$1199) and 
an optional automatic document feeder 
($599), the JX-330 provides the flexibility to 
work in any medium. Built-in TWAIN sup- 
port enables users to scan directly from any 
TWAIN-compliant software, and the JC-330 
also offers full compliance with the SCSI-2 
standard. The manufacturer's suggested 
retail price for the scanner is $1499. (Mah- 
wah, NJ; 800-BE-SHARP) 
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SD-ROM LIBRARIES 


limacon in Motion | 

PC/MAC A total of 100 full-motion video clips 
plus 50 stereo audio clips are being offered 
royalty-free on a new CD-ROM from Cascom. 
Each video clip on the Select Effects CD ap- 
pears in two different sizes and compression 
formats (JPEG and Cinepak). The high-quality 
stereo music tracks (available in both WAV 
and AIFF 22KHz formats) come in 30- and 60- 
second lengths, and the sound effects range 


Get Scalable, 
Full-Screen 
Video-In-A- 
Window 
with 
RASTERVIDEO™ 


ey leatures: 
Displays full-motion video 
Provides image freeze and image 


capture capabilities (Sun Raster, JPEG, TIFF) 
Supports international video standards 


Three selectable video sources 
Compatible with standard Sun 
frame buffers and RasTERFIEX 
Accelerators 

Supports Solaris 2.X 

and Sun OS 4.1X 
Motif user 
interface 

On-line 


help 


CONNECTWARE 
RVIDEO and RASTERFLEX 


(like this ad, for 
example). Full audio 
and video controls are 
displayed on-screen and for 
applications that require 
monitoring of multiple video sources, multiple cards can be installed in 
a single workstation to control each video window independently. 


are trademarks of Connectwar 


from 1 to 30 seconds each. The $199.95 li- 
brary includes Video for Windows 1.1D and 
QuickTime 2.0. (Nashville, TN; 800-889-0477) 
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Visionary Images 

PC/MAC/WORKSTATION The first title in the 
Picture Box series of Photo CDs from Field of 
Vision is Art Backgrounds, a folio of 60 atmos- 


pheric backgrounds created using paints, pig- 
ments, varnishes, and collage to produce a 
combination of textures, colors, and effects 
from water color washes to subtle gradients of 
tone and color. These backgrounds are ready 
to be put together with other images in photo 
composition, to drop behind text, or to use as 
borders. They can also be customized to create 
new backgrounds. This Photo CD costs £4.95. 
(London; 071-263-5054) 
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The single-slot RasterVipEo™ SBus Card from Connectware brings 
“Live Video-In-A-Window” display (30fps) to Sun 


SPARCstations™. The video can be input from 
a variety of sources and the video 
window can be displayed full-screen or 
resized and positioned anywhere on the 
monitor. The individual frames can also be 
captured and stored for use in other applications 


Coming soon: 
- Additional ales In/Out module 
- JPEG/MPEG module 
- AIM connectivity module 


(800) 357-0852 


US.A.: Voice: 214-997-4111 FAX: 214-997-4308 
1301 E. Arapaho Rd., Richardson TX 7508 | 


Europe: Voice: 44 (0) 1256-330030 FAX: 44 (0) 1256-816978 


Company. All other products are trademarks of their respective companies. 
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A SPECTACULAR DEMONSTRATION OF OUR NEW 
INTERCHANGE TRANSLATION SOFTWARE 
EASILY MOVE BETWEEN MANY 3D FILE FORMATS 


SYNDESIS VOL. [: 500 MODELS 


3D-ROM vot. tt: 200 MODELS 


EVERY 3D-ROM MODEL PRESENT IN AUTOCAD .PxXF, 
3D STUDIO 3DS, LIGH TWAVE, IMAGINE AND 
WAVEFRONT FORMAT, UNLOCKED 


DIRECT MAIL 
MARKETING 


arget your direct mail offering 

by selecting from CGW’s 
62,000+ high tech buyers. These are the 
professionals with high-dollar buying 
power for your product or service. 


MIS B) Sil 


COLOR PRINTERS & SUPPLIES 


yy-stoc# 


AND READY TO USE 


PLUS DEMO MODELS FROM VIEWPOINT DAT. LABS; 
NOUMENON LABS, IMAGINATION WORKS AND OTHERS 


EFACH 3D-ROM JUST $99.95 


ew! SYRMDESIS 


AVALON 


A SNAPSHOT OF THE INTERNET'S 
MOST POPULAR 3D REPOSITORY 
avalon.chinalake.navy.mil 
HUNDREDS OF MODELS, DOCS AND UTILITIES 
ISO-9660 AND ROCK RIDGE COMPATIBLE 
FOR PC, MAC, AMIGA AND UNIX 


ONE CDROM JUST $49.95 


SYN DE § ] § 235SOUTHMaINST. 


Use one or more of the many available 
selections to pinpoint mail to only those 
prospects who meet your exacting criteria. 


ELECTROGRAPH carries and stocks 
the high quality Mitsubishi dye-sub 


and thermal wax printers & supplies. 


Perfect for catalogs, new product litera- 
ture, and seminars. 


We are also a_factory-authorized 


Call 800-962-4669, 
(FAX 918-831-9497) 

to have full information Qaett 
faxed or sent to you. 


service center for Mitsubishi. 


CORPORATION ee JEFFERSON, WI 53549 
e® @. 414) 674-5200 
e . = (414) 674-6363 FAX 


1421 South Sheridan 
Tulsa, OK 74112 


CALL 1.800.776.5768 
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You've Heard Their Bull 


Call to find out how to get a free Syndesis 3D-ROM! 
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DEG eHPeSUN eSGI 
WORKSTATIONS 


Pre-owned and Refurb 
Systems, Options, Spares 
Mfg maintenance eligible 
Full Warranties 


LEASE 
RENT TO OWN 
TRADE-IN 
BUY OR SELL 


DATA INSTRUMENTS, INC 
800-466-1144 
fax 404-919-2400 


IRI 
COLOR PRINTS 
UP TO 33"x 47" 


AAAs SSRIS 


4" x 5" & 8"x 10" 
COLOR CHROME 
OUTPUT 


ERERERERRE RRR ERR RE ER & 
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UP TO 32"x 36" FILM OUTPUT! 


Industrial Strength 
3-D Digitizing 
Products and Services 
At Prices You Can Afford 


HighRES, Inc. 
1235 Roslyn Lane 
La Jolla, CA 92037 619 459-9027 
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S 4advance 


meproductions corporation 
100 FLAGSHIP DRIVE ¢ NO. ANDOVER, MA 01845 
(508) 685-2911 
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Acuris, Inc. ¢ 931 Hamilton Ave. ¢ Menlo Park, California 94025 ¢ Tel. 415-329-1920 © Fax 415-329-1928 


PERSONAL DIGITIZER™ B i0. : 
+ Models 


Low-Cost 3D Digitizing | 


Acuris 
ClipModel 
Library 


DXF 3D FACE - 
DXF POLYMESH | 
0B) Wavefront | 
3DS 3D Studio © 
GRP Topas 

wa MDL MacroModel 

hae ie ssssecscrsnoussan 
ueW -Ssuiog uewNnY “py e §=«6ueder 9 YSN ‘YWeZ BF aqojy -Aydeis09y “¢ ce BINPIUINY Y Saat] -10119}Xq “Z 
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¢ Provides accuracy of 0.035" (0.89 mm). 
¢ Reports position and orientation through RS232. 
¢ Self-calibrating and noise-immune sensors. 


COMPLETE SYSTEM: only $1,595 


Immersion Corporation 
(415) 960-6882 FAX (415) 960-6977 


ems: immersion@starconn.com 
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"YOU MOTION CAPTURE 2% 


BIOVISION: 


BioVision offers a state-of-the-art motion capture service for the Video Game and 
Computer Graphic Animation Industries including 3D Cartooning. BioVision soft- 
ware in conjunction with our 3D optical 6 camera data acquisition system captures, 
calculates and animates motion accurately and efficiently, thereby enabling our 
clients to produce a better product in less time at a lower cost. BioVision wiil enable 
the characters in your production to have extremely natural and fluid motion. 
BioVision software allows BioVision Motion Data to be imported into leading anima- 
tion packages including Alias, Softimage, Wavefront (Preview and Kinemation), 
and Schreiber Instrument’s Imagine Puppeteer plug-in for 3D Studio. 


For more info and a demo tape call Ken Kline or Dwayne Mason at 800-866-3463. 
BioVision © 1580 California St. e San Francisco, CA 94109 
TEL 415-292-0333 ¢ FAX 415-292-0344 


AudioReality™ Brings 
Your 3-D Worlds to Life. 


If you are developing 3-D graphics 
applications under DOS, Windows, or 
UNIX, it only makes sense to have 
AudioReality. Developed by Crystal 
River Engineering - the creators of the 
Convolvotron - AudioReallity is the 

only true real-time interactive 3-D audio. 
Current products feature room models, 
directional radiators, and Doppler shifts. 


Sear 


Call now for more information. 
Crystal River Engineering 


° Tel: 415-323-8155 x 20 
\ Fax: 415-323-8157 


Internet: info@cre.com 
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AUTHORIZED GRAPHICS LIQUIDATION 


PLOTTERS « LASERS *« SCANNERS 
DIGITIZERS « INKJETS * ELECTROSTATIC 
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JI COMPUTER 
ANIMATION PRODUCTION 


e believe the world is changing 
faster than anyone can imagine. 
That things are getting harder, not eas- 
ier. We believe opportunity does not 
come in the form of a lottery ticket but 
through commitment, focus, self disci- 
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Why is one school. 
setting a world standard 
for Computer Art & 
Animation Training? 
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They come from around the world to 
discover an unique dedication to: 


aa 


_ i, pline, and the ability to work hard. We instrument <Giaa> e “High End" animation studios 
> believe time is precious. That it is not “PSS © NUMONICS featuring advanced PC & Silicon 
enough to commit to change, one mae Roland Graphics gear running 3D Studio 
must commit to always changing. = )CalComp AEP GRAPHTEC | & SOFTIMAGE Creative 
imati Environment. 
Our 3D Computer Animation igital mesouraes Ina. . 
Production Program is the best in the Y PO. Box 23051, Portland, Oregon 97223 6 . " 
« world. In fact we offer several produc- 503-246-0202 + FAX 503-625-0600 te - smn shaaeeliaeg 
| tion programs that are equivalent or ome tim and video inausitry 
) | Rese Hcec as dhe Pes pais Sack who are agressive about 
4 setae se Gasiond gee ke geen ts CIRCLE 48 ON INFORMATION CARD placement and portfolio 
i | grams anywhere. The difference is our development. 
: | a programs take less time... a lot less. 
y \ _ RayM an * Added instruction in digital 


Full-time Direct Education™ 


audio and digital video to give 
programs in: 


you "total" skills for added 


siti 
yi 


The ultimative 3DS ray-tracer 


e With RayMan you improve your image 
quality with blurred and sharp reflec- 
tions, refractions and textures. 


eee ouipE ser Snimancn RayMan is the exciting new ray-tracin Rages. 
Multimedia Production y g y INg ¢ Custom shortcourse training 
s as Film Production software for your Autodesk 3D Studio files. for industry professionals. 
_. Portfolio Film Production ‘li 
i \ iy 
so Certified Alias Programs ¥ sides ds tea yen pouernie DERE Call or Fax for information on 
: iy Gontifiedenvids braarama images with refractions and ray-tracing. programs, new MultiMedia degree 
e io ladeicel Aniueation e With RayMan you create softshadows abe ses financial assistance for 
za Acsingtat Rili& Television and atmospheric effects like distance eR ee 
Ly : | cue OF Tog. Two locations... 


ee 


_—¥=— Minneapolis, MN 
1’ American | & 


center for 


Computer Raleigh, NC 

Imaging | 

* Animation FF 800-800-2835 
, FAX 612-721-6642 


1-800-661-4101 


VANCOUVER 
FILM 


For more information call us at 704 662-6033 


Tech, Inc. 
200 Rolling Hill Road, Suite 123, 


ee 


iy . SCHOOL Mooresville, NC 28115 school of 
a Dendolten CC chee Oe Fax. 704 662-6044 Communication arts 
i 7 rs Laie ts CANADA V6B 252 Autodesk and 3D sutdio are registered trademarks of 
: Hi email: query1@multimedia.edu Autodesk, Inc. RayMan is a registered trademark of Vis- 2526 27th Ave. S. ¢ Minneapolis, MN 55406 
” PP art GmbH 
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EM COMPUTER GRAPHICS WORLD DEORE 


IMAGE PROCESSING AND MANIPULATION, 
SPECIAL EFFECTS, DARKROOM TOOLS, KEY’'S 
AND MASKS, RETOUCH 


SOPHISTICATED COLOR AND IMAGE 
PROCESSING. TRANSFORMATIONS: 


LTERS. POWERFUL 
SEQUENCING AND COMPOSITION, 
WITH ACCURATE CONTROL OVER 
ALL PARAMETERS. MASK AND KEY 
MANIPULATION. LARGEST VARIETY 
OF GLOWS, SHINES AND SHADOWS. 
IMAGE MANIPULATION BY 
PARTICLES: BLAST, MELT, PULVERIZE 
AND MORE. MORE THAN 50 
EFFECTS. RETOUCH. 


CAMALEON LTDA. 


SOUTH AMERICA: 
USA: CALLE 69 NO. 4-52 
11231 PICKFORD $T,. BOGOTA COLUMBIA 
L.A. CA 90064-3120 TEL: (571) 313-0358 
(310) 445-5620 FAX: (571) 248-7482 
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3D Studio R3 


Video Tutorial Set 
Re Set $295 R3 Set $395 


The only complete tutorial that 
teaches you how to effectively 
use all aspects of 3D Studio. Six 
separate, | hour tapes _ help 
clearly explain each module. The 
tapes include discussions on 
commands, tips, techniques & 
examples. Perfect for new and 
intermediate users, 
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image alchemy ps” 


Import - Export - 


Import 3D, CAD, & 
GIS Graphics into 
other Documents. 
Convert to FAX, 
Printer, Plotter 
Formats. 


Compress 


Image Alchemy PS 
reads PostScript® 
Level Il and 
Converts 70+ 
Image Formats — 
all variations. 


High-Quality Scaling, Dithering, Palette Management, Colorspace Conversion. DOS $349, UNIX $495. 


Faxback from your fax machine: +1 510 252 0303. Tel: 800 252 O101; Fax: +1 510 252 0909; cgwinfo@ handmadesw.com 
(MEE EERE ER ERERE EEE EEE EE EEMEEERRE EEE ERBERERERE XE 
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REMOVE 
HARDWARE LOCKS 


PROTECT YOUR INVESTMENT! 


MAINTAIN PRODUCTIVITY! 
Software utility that allows for 
the removal of hardware locks. 


Available for most major 
CAD/CAM and PCB 
software programs 


Easy - Simple - Guaranteed 
Programs start at $99.00 U.S. 


Visa, Mastercard & American Express 
Call or Fax for more Information 


SafeSoft Systems Inc. PH(204)669-4639 
201-1111 Munroe Ave. FAX(204)668-3566 
Winnipeg, Mb. Canada R2K 3Z5 
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CD-ROM of 
250+ models; 
DOS/Windows, 
Macintosh, 

and Unix. 


Models designed with 
Photo-Realism in mind. 


# Interiors - 1 
Dos/Win & Mac $149.95* 
Unix $299.95* 
extures - 1 
70+ Texture Maps $49.95* 


* Add $7 for Shipping & Handling 


Model Masters, LL es 
Ph 800 306 6357 
Fx 708 446 8320 


A 


| 
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800-854-4496 


FREE PROGRAMS 


That's right! Now you can free your 
software from those troublesome 
hardware locks. Don't buy a new 
program because oy wont replace 
your lost or stolen hardware lock. 


Our SAFEKEY software programs are 
guaranteed to UNLOCK the following: 


TOPAS RIO PANORAMA 
INSCRIBER = LUMENA 3D-STUDIO 
IMAGEPAINT D.G.S. VISTA TIPS 
LOGO EDITOR AXA & MORE 


UNLOCK CAD PROGRAMS T00 


SURFCAM-4 = § CADKEY TANGO PRO 
PADS PERFORM EZCAM  MASTERCAM 
MICROSTATION SMARTCAM & MORE 


from $300 plus S&H 
Unlock HI-RES QFX or QTV for $125 
O—-r NEW x—0 
We now unlock ANY program using 
Rainbow Technologies Inc. locks 
including the Sentinel Super Pro! 


PROTECT YOUR INVESTMENT TODAY 


AMERICAN (609) 390-2799 
(609) 390-3750 FAX 


IMAGINE THAT 
| EVERGREEN DR. SEAVILLE. NJ 08230 


Products are for licensed users only 
Trademarks are the property of respective owners 
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They were right! 


Why waste your time modeling? We have dozens of modelers capturing 
thousands of polygons and NURBS every day, so you have time for other creative 
pursuits. Call Viewpoint today and get yourfree DataShop™ CD ROM for instant 
access to thousands of 3D models: 1.800.DATASET (800.328.2738) 


Viewpoint DataLabs ¢ 625 South State Street «© Orem, Utah 84058 ¢ 1.800.DATASET (800.328.2738) Tel 801.229.3000 Fax 801.229.3300 
United Kingdom office: Tel 44.784.451.815 ¢ Los Angeles office: 310.477.1997 
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Wavefront, _ 
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Crunch time. You need brute 3-D power. Go to the source: Wavefront. Se et a ee a 
NURBS and Splines. Handled. Seamless blends and n-rail sweeps. Done. 

Blobbys and Booleans, extrusions and sculpting — 
One minute and twenty-one hours to go. Real time rendering.... 


The lawnchair beckons. Ice cubes clink. Asea breeze whispers. 
Wavefront. When you’re between a clock and a hard place. 
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